Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



III 



(11) 

EUROPEAN PATENT APPLICATION 



EP 1 908 423 A2 



Date of publication: 
09.04.2008 Bulletin 2008/15 

Application number: 07253807.7 



(51) IntCL: 

A61B 17/128( 200601 > 

A61B 19/00< 200601 > 



A61B 17/00( 200601 > 



(19) 



(12) 
(43) 

(21) 

(22) Date of filing: 26.09.2007 

(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SKTR 

Designated Extension States: 
AL BA HR MK RS 

(30) Priority: 02.10.2006 US 541617 

(71) Applicant: Tyco Healthcare Group, LP 
North Haven, CT 06473 (US) 
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(57) An apparatus for application of surgical clips to 
body tissue includes an actuator at least partially dis- 
posed within a body and longitudinally movable in re- 
sponse to actuation of a handle portion. The apparatus 
includes a jaw closure member positioned adjacent the 
first and second jaw portions to move the jaw portions to 
the approximated position and a rack having ratchetteeth 
connected to the actuator. The apparatus includes a pawl 
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engaging a series of ratchet teeth and capable of pre- 
venting an inadvertent return of the actuator before full 
actuation of the apparatus. A clip pusher incrementally 
moves distally each time a clip is released from the ap- 
paratus. When the clip pusher reaches a predetermined 
distal point in a clip carrying channel, a feed bar is de- 
flected to a second position to prevent retraction but not 
advancement of the actuator and thereby manipulates 
the pawl to engage the ratchet teeth. 
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Description 

CROSS REFERENCE TO RELATED PATENT APPLI- 
CATIONS 

[0001] The instant patent application is a continuation- 
in-part of United States Patent Application Serial No. 
1 1/245,523 filed on October 7, 2005 which claims priority 
to United States Provisional Patent Application Serial No. 
60/617,104 filed on October 8, 2004 and United States 
Provisional Patent Application Serial No. 60/617,016 
filed on October 8, 2004 which are all herein incorporated 
by reference in their entirety. 

BACKGROUND 

Technical Field 

[0002] The present disclosure relates to a surgical clip 
applier. More particularly, the present disclosure relates 
to a surgical clip applier having a mechanism for stabi- 
lizing a jaw structure of the surgical clip applier and also 
having a mechanism to prevent firing the surgical clip 
applier when the surgical clip applier has exhausted the 
amount of stored clips to prevent a dry firing of the su rgical 
clip applier. 

Background of Related Art 

[0003] Laparoscopic procedures are performed in the 
interior of the abdomen. The procedures are through a 
small incision and through a narrow endoscopic tube or 
cannula inserted through a small entrance incision in the 
skin. Minimally invasive procedures performed else- 
where in the body are often generally referred to as "en- 
doscopic" procedures. The surgeon will insert and extend 
atube orcannula device in the body through the entrance 
incision to provide an access port. This port allows inser- 
tion of various surgical instruments therethrough. 
[0004] These instruments such as the instant clip ap- 
plier are used for performing surgical procedures on or- 
gans, blood vessels, ducts, or body tissue far removed 
from the incision. Often during these procedures, it is 
necessary to apply hemostatic clips to blood vessels or 
various ducts to prevent the flow of body fluids there- 
through during the procedure. Many different hemostatic 
clips having different geometries may be used and all are 
within the scope of the present disclosure. 
[0005] One advantage of minimally invasive surgical 
procedures is the reduction of trauma to the patient as a 
result of accessing internal organs through smaller inci- 
sions. Known endoscopic clip appliers have greatly fa- 
cilitated the advent of more advanced minimally invasive 
procedures by permitting a number of clip applications 
during a single entry into the body cavity. Commercially 
available endoscopic clip appliers are generally of 10 mm 
outer diameter and are adapted to be introduced through 
a 10 mm cannula. Other commercially available endo- 



scopic clip appliers may also be generally of 5 mm outer 
diameter and are adapted to be introduced through a 5 
mm cannula. 

[0006] As minimally invasive procedures continue to 
5 evolve and the advantages thereof are extended to ad- 
ditional clinical applications, it has become desirable to 
further reduce incision size(s) and therefore the size of 
all instrumentation introduced therethrough. 
[0007] The structure of surgical instruments intended 
10 to perform numerous functions within a confined space 
is necessarily complex. The assembly process for these 
instruments is often complicated and may involve numer- 
ous relatively small parts to perform the numerous func- 
tions with repeatability. It is therefore desirable to maxi- 
ms mize the ease with which such instruments may be as- 
sembled. It is also desirable to provide an endoscopic 
clip applier having a structure that minimizes torque on 
the jaws and to facilitate the easy application of surgical 
homeostatic clips while further minimizing the required 
20 incision size at the surgical site. It is also desirable to 
provide an endoscopic clip applier having a structure that 
prevents the surgeon from firing the clip applier (and locks 
the handle) when there are no more remaining hemo- 
static clips in the clip applier. It is also further desirable 
25 to provide an endoscopic clip applier having a structure 
that provides the surgeon with multiple redundant signals 
that the clip applier has fired and applied the clip. 

SUMMARY 

30 

[0008] It is an object of the present disclosure to pro- 
vide a surgical clip applier that prevents a dry firing of the 
surgical clip applier when there are no remaining clips 
and that cannot fire when there are no remaining clips. 
35 [0009] It is a further object of the present disclosure to 
provide a surgical clip applierthat signals a surgeon when 
a clip has fired. 

[001 0] It is still another object of the present disclosure 
to provide a surgical clip applier that visually signals a 
40 surgeon when a clip has fired. 

[001 1 ] It is yet another object of the present disclosure 
to provide a surgical clip applierthat has an elongated 
knob to allow a surgeon to rotate the elongated knob to 
rotate the endoscopic portion using only an index finger. 
45 [0012] It is still yet another object of the present dis- 
closure to provide a surgical clip applierthat has a driver 
lockout mechanism that is easy to manufacture. 
[0013] According to a first aspect of the present dis- 
closure, there is provided a surgical clip applying appa- 
50 ratus with a handle portion, a body extending distally from 
the handle portion defining a longitudinal axis and a 
number of surgical clips disposed within the body. The 
apparatus has a movable member biased in the housing 
adjacent the wedge plate. An actuator longitudinally ad- 
55 vances the wedge plate a predetermined distance to a 
distal most position. The wedge plate has an end being 
disposed between first and second jaw portions at the 
distal most position. The wedge plate end is configured 
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to maintain the jaw assembly in the spaced apart position 
during loading of the surgical clip and the wedge plate 
end reduces torque on the jaw assembly during the load- 
ing. The movable member holds the wedge plate in the 
distal most position during the loading and the movable 
member is deflected at a conclusion of the loading. The 
movable member releases the wedge plate upon deflec- 
tion and the rotatable member allowing a longitudinal 
proximal retraction of the wedge plate from the distal most 
position. 

[001 4] According to another aspect of the present dis- 
closure, there is provided an apparatus for application of 
surgical clips to body tissue. The apparatus has a handle 
assembly with a handle and a trigger movable relative to 
the handle. The trigger has a trigger lockout notch. The 
apparatus also has a body extending distally from the 
handle portion and defining a longitudinal axis and a plu- 
rality of surgical clips disposed within the body and a jaw 
assembly mounted adjacent a distal end portion of the 
body with the jaw assembly including first and second 
jaw portions movable between a spaced apart and an 
approximated position. The apparatus also has a clip 
pusher configured to individually distally advance a sur- 
gical clip to the jaw assembly while the jaw portions are 
in the spaced apart position. The apparatus also further 
has an actuator at least partially disposed within the body 
and longitudinally movable in response to actuation of 
the handle portion. 

[001 5] The apparatus further has a lockout mechanism 
with a first rotatable member with a first shaft and a first 
arm having a first pawl. The first shaft fixedly engages 
the handle portion and the mechanism has a second ro- 
tatable memberwith an escape notch on a radial position 
of the second rotatable memberwith a second post, and 
a plurality of teeth disposed around substantially an inner 
circumference of an inner surface of the second rotatable 
member. The mechanism has a third rotatable member 
with an aperture for receiving the second post and the 
third rotatable member is configured to engage with the 
trigger. 

[001 6] The pawl rotates in the innersurface of the sec- 
ond rotatable member to mesh with the teeth and the 
pawl advances to a next tooth of the plurality of teeth 
when the trigger is fired. The teeth are complementary 
in number to the remaining clips and when the clips are 
exhausted the pawl is advanced to the escape notch. If 
the trigger is fired and the clips are exhausted, the first 
pawl traverses out from the second rotatable member to 
the trigger notch. The pawl mates with the trigger notch 
to prevent firing. 

[001 7] According to still another aspect of the present 
disclosure there is provided an apparatus for application 
of surgical clips to body tissue comprising a handle por- 
tion and a body extending distally from the handle portion 
and defining a longitudinal axis. The apparatus also has 
a plurality of surgical clips disposed within the body and 
a jaw assembly mounted adjacent a distal end portion of 
the body. The jaw assembly further comprises first and 



second jaw portions movable between a spaced apart 
and an approximated position. The apparatus has a 
wedge plate longitudinally movable between the first and 
the second jaw portions and a clip pusher configured to 
5 individually distally advance a surgical clip to the jaw as- 
sembly while the jaw portions are in the spaced apart 
position. 

[001 8] The apparatus also has an actuator at least par- 
tially disposed within the body and longitudinally movable 

10 in response to actuation of the handle portion, and a jaw 
closure member positioned adjacent the first and the sec- 
ond jaw portions to move the jaw portions to the approx- 
imated position. The actuator longitudinally advances the 
wedge plate a predetermined distance to a distal most 

15 position. The wedge plate has an end being disposed 
between the first and the second jaw portions atthe distal 
most position. The wedge plate end is configured to main- 
tain the jaw assembly in the spaced apart position during 
loading of the surgical clip. The end reduces torque on 

20 the jaw assembly during the loading and the actuator 
further actuates a signal device. The signal device indi- 
cates that at least one of the clips has fired. 
[001 9] According to yet another aspect of the present 
disclosure there is provided an apparatus for application 

25 of surgical clips to body tissue. The apparatus has a han- 
dle portion, and a body extending distally from the handle 
portion and defining a longitudinal axis. The apparatus 
has surgical clips disposed within the body and a jaw 
assembly mounted adjacent a distal end portion of the 

30 body with the jaw assembly further comprising first and 
second jaw portions movable between a spaced apart 
and an approximated position. The apparatus has a 
wedge plate longitudinally movable between the first and 
the second jaw portions and a clip pusher configured to 

35 individually distally advance a surgical clip to the jaw as- 
sembly while the jaw portions are in the spaced apart 
position. The apparatus also has an actuator at least par- 
tially disposed within the body and longitudinally movable 
in response to actuation of the handle portion. The ap- 

40 paratus further has a jaw closure member positioned ad- 
jacent the first and the second jaw portions to move the 
jaw portions to the approximated position. The actuator 
longitudinally advances the wedge plate a predetermined 
distance to a distal most position and the wedge plate 

45 has an end being disposed between the first and the sec- 
ond jaw portions at the distal most position. The wedge 
plate end is configured to maintain the jaw assembly in 
the spaced apart position during loading of the surgical 
clip. The end reduces torque on the jaw assembly during 

50 loading. The actuator further actuates an audible device 
configured to indicate that at least one of the clips has 
fired. 

[0020] Accordingto still yet another aspectthere is pro- 
vided an apparatus for application of surgical clipsto body 
55 tissue. The apparatus has a handle portion, a body ex- 
tending distally from the handle portion and defining a 
longitudinal axis, and a plurality of surgical clips disposed 
within the body. The apparatus also has a jaw assembly 
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mounted adjacent a distal end portion of the body with 
the jaw assembly further comprising first and second jaw 
portions movable between a spaced-apart and an ap- 
proximated position. The apparatus also has a wedge 
plate longitudinally movable between the first and the 
second jaw portions, and a clip pusher configured to in- 
dividually distally advance a surgical clip to the jaw as- 
sembly while the jaw portions are in the spaced apart 
position. The apparatus also has an actuator at least par- 
tially disposed within the body and longitudinally movable 
in response to actuation of the handle portion, and a jaw 
closure member positioned adjacentthe first and the sec- 
ond jaw portions to move the jaw portions to the approx- 
imated position. The actuator longitudinally advances the 
wedge plate a predetermined distance to a distal most 
position, and the wedge plate has an end being disposed 
between the first and the second jaw portions at the distal 
most position. The wedge plate end is configured to main- 
tain the jaw assembly in the spaced apart position during 
loading of the surgical clip. The wedge plate end reduces 
torque on the jaw assembly during loading. The appara- 
tus further has the body connected to the handle by a 
rotatable member. The rotatable member is fixedly con- 
nected to the handle and the body. Upon rotation of the 
rotatable member the body rotates and the jaw portions 
rotate. The rotatable member is a plurality of members 
having afirst elongated knob housing and asecond knob 
with a plurality of notches being disposed therearound. 
The second knob is disposed over the knob housing. At 
least one of the members is adapted to be rotated by an 
index finger for rotating the body. 

[0021] According to yet another aspect of the present 
disclosure there is provided an apparatus for application 
of surgical clips to body tissue. The apparatus has a han- 
dle portion and a body extending distally from the handle 
portion and defining a longitudinal axis. The apparatus 
also has a plurality of surgical clips disposed within the 
body and a jaw assembly mounted adjacent a distal end 
portion of the body. The jaw assembly includes first and 
second jaw portions movable between a spaced apart 
and an approximated position. The apparatus also has 
a feed bar configured to individually distally advance a 
surgical clip to the jaw assembly while the jaw portions 
are in the spaced apart position. The apparatus further 
has a clip pusher disposed proximal to the plurality of 
clips and configured to bias the plurality of clips in a distal 
manner with an actuator at least partially disposed within 
the body and longitudinally movable in response to ac- 
tuation of the handle portion. The apparatus also has a 
jaw closure member positioned adjacentthe first and sec- 
ond jaw portions to move the jaw portions to the approx- 
imated position and a rack having a plurality of ratchet 
teeth being connected to the actuator. A pawl with at least 
one tooth is configured to engage the ratchet teeth. The 
pawl is biased in the handle portion. As the actuator is 
moved longitudinally the plurality of ratchet teeth are 
passed over the pawl. The pawl is configured to prevent 
an inadvertent return of the actuator before full actuation 



of the apparatus. 

[0022] The apparatus also has a bar being disposed 
in proximity to the feed bar. The bar is biased by a spring 
and lodged between a ceiling and a floor of the clip car- 
5 rying channel. The clip carrying channel includes a distal 
window. As the clip pusher moves distally each time a 
clip is released from the apparatus the clip pusher moves 
the bar distally. When the bar is in substantial alignment 
with the distal window, the bar moves through the distal 
window to deflect the feed bar to a second position. The 
feed bar in the second position prevents the actuatorfrom 
moving proximally and thereby manipulates the pawl to 
be engaged with the ratchet teeth of the rack. The pawl 
and rack prevent the actuatorfrom longitudinally moving. 
[0023] An apparatus for application of surgical clips to 
body tissue includes a handle portion and a body extend- 
ing distally from the handle portion and defining a longi- 
tudinal axis. The apparatus also has a plurality of surgical 
clips disposed within the body and ajaw assembly mount- 
ed adjacent a distal end portion of the body. The jaw 
assembly includes first and second jaw portions movable 
between a spaced apart and an approximated position. 
The apparatus also includes a feed bar configured to 
individually distally advance a surgical clip to the jaw as- 
sembly while the jaw portions are in the spaced apart 
position. The feed bar includes at least one proximal fin. 
[0024] The apparatus also has a clip pusher disposed 
proximal to the plurality of clips and configured to bias 
the plurality of clips in a distal manner. The apparatus 
also has an actuator at least partially disposed within the 
body and longitudinally movable in response to actuation 
of the handle portion. The actuator includes a proximal 
window. A jaw closure member is positioned adjacent 
thefirst and second jawportions to movethe jaw portions 
to the approximated position. A rack having a plurality of 
ratchet teeth is connected to the actuator. The apparatus 
also includes a pawl having at least one tooth configured 
to engage the ratchet teeth with the pawl biased in the 
handle portion. 

[0025] As the actuator is moved longitudinally, the 
ratchet teeth are passed over the pawl. The pawl is con- 
figured to prevent inadvertent return of the actuator be- 
fore full actuation of the apparatus. The apparatus also 
has a bar disposed in proximity to the feed bar. The bar 
is biased by a spring and lodged between a ceiling and 
a floor of a clip carrying channel. 

[0026] The clip carrying channel includes a distal win- 
dow. As the clip pusher moves distally each time a clip 
is released from the apparatus, the clip pusher moves 
the bar distally. When the bar is in substantial alignment 
with the distal window, the bar that is biased by the spring 
moves through the distal window to deflect the feed bar 
to a second position. 

[0027] The feed bar in the second position includes 
the proximal fin in engagement with the proximal window 
of the actuator. The engagement of the feed bar and the 
actuator prevents retraction but not advancement of the 
actuator and thereby manipu lates the pawl to be engaged 
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with the rack in a substantially intermediate position. The 
pawl and rack prevent the actuator from moving longitu- 
dinally to thereby lock the actuator. 
[0028] An apparatus for application of surgical clips to 
body tissue includes a clip pusher that incrementally 5 
moves distally each time a clip is released from the ap- 
paratus. When the clip pusher reaches a predetermined 
distal point in the clip carrying channel, the feed bar is 
deflected to a second position. The feed bar in the second 
position has a portion that is in engagement with the ac- 10 
tuator. 

[0029] The feed bar in the second deflected position 
prevents retraction but not advancement of the actuator 
and thereby manipulates the pawl to be engaged with 
ratchet teeth of the rack. The pawl and rack prevent the is 
actuator from moving longitudinally to thereby lock the 
actuator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

[0030] Various embodiments will be described herein 
below with reference to the drawings wherein: 

FIG. 1 is a perspective view of a surgical clip applier; 

25 

FIG. 2 is another perspective view of the surgical clip 
applier of FIG 1 ; 

FIG. 2Ashows a front view of a display of the surgical 
clip applier showing a displayed parameter; 30 

FIG. 3 is an enlarged perspective view of the jaw 
structure of the surgical clip applier; 

FIG. 4 is a top view of the surgical clip applier; 35 

FIG. 5 is a first side view of the surgical clip applier; 

FIG. 6A is a side view, with half of the body removed, 

of the handle assembly of the surgical clip applier; 40 

FIG. 6B is an opposite side view relative to FIG. 6A 
with half of the body removed of the handle assembly 
of the surgical clip applier; 

45 

FIG. 6D is a perspective view of FIG. 6B with half of 
the body removed, of the handle assembly of the 
surgical clip applier; 

FIG. 7 is a perspective view of the handle housing 50 
of the clip applier, with parts separated; 

FIG. 7A is a perspective view of the spindle link en- 
gaging the spindle; 

55 

FIG. 7B is a rear view of the knob with a number of 
components therein; 



FIG. 7C is a perspective view of the knob exploded 
from a knob housing; 

FIG. 7D is a perspective view of the outer tubular 
member having a notch; 

FIG. 7E is a perspective view of the outer tubular 
member with a bushing; 

FIG. 7F is a rear view of the knob connected to the 
knob housing and bushing of FIG. 7E; 

FIG. 7G shows a view of a spindle link connecting 
to the driver bar; 

FIG. 7H shows a cross sectional view of the spindle 
link connecting to the driver bar along line 7H-7H of 
Fig. 7G; 

FIG. 8 is a perspective view of a pawl; 

FIG. 9 is a perspective view of a driving member; 

FIG. 9A is a perspective view of an actuator plate; 

FIG. 9B is a perspective view of a signaling device; 

FIG. 9C is a perspective view of a LCD lever; 

FIG. 9D is a perspective view of a wishbone link; 

FIG. 1 0 is a perspective view, with parts separated, 
of the surgical clip applier; 

FIG. 1 0A is a perspective view of a feed bar; 

FIG. 1 0B is a perspective view of a follower and sur- 
gical clips; 

FIG. 10C and 10D are opposite perspective views 
of atrip block; 

FIG. 10E is a perspective view of a spindle; 

FIG. 10F is an enlarged area of detail of FIG. 10E; 

FIG. 10G is an enlarged area of detail of FIG. 10E; 

FIG. 11 is a perspective view of the distal end of the 
spindle and a driver; 

FIG. 12 is a perspective view of a trip lever with the 
trip lever spring on the spindle; 

FIG 13 is a perspective view of a wedge plate; 

FIG. 13A is a perspective view of a "C" shaped win- 
dow on the wedge plate of FIG. 13; 
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FIGS. 14 and 15 are opposite perspective views of 
a filler component; 

FIG. 1 4A is an exploded view of a rotatable member 
being above a spring bar member in the filler com- 5 
ponent; 

FIG. 1 6 is a perspective view of the rotation assem- 
bly; 

10 

FIG. 17 is a perspective view of the overpressure 
assembly; 

FIG. 1 8 is a perspective view of the spindle and jaw 
assembly; is 

FIG. 19 is an enlarged area of detail of the spindle 
and jaw assembly of FIG. 18 with a feed bar and a 
pusher connected to the feed bar; 

20 

FIG. 20 is an enlarged area of detail of FIG. 18; 

FIG. 21 is an enlarged view of the distal end of the 
surgical clip applier with outer member removed; 

25 

FIG. 22 is a perspective view of the surgical clip ap- 
plier with parts removed showing a clip channel 
member and a follower biasing a number of clips; 

FIG. 23 is an enlarged area at detail of FIG. 22; so 

FIG. 24 is an enlarged area of detail of FIG. 22; 

FIG. 25 is an enlarged area of detail of FIG. 22; 

35 

FIG. 26 is a perspective view of the spindle, driver 
and jaw assembly; 

FIG. 27 is an enlarged area of detail of FIG. 26; 

40 

FIG. 28 is a perspective view of the cam link and 
wedge plate assembly; 

FIG. 29 is an enlarged area of detail of FIG. 28; 

45 

FIG. 30 is an enlarged area of detail of FIG. 29; 

FIG. 31 is a perspective view of the filler component 
and jaw assembly; 

50 

FIG. 32 is an enlarged perspective view of the jaw 
assembly of FIG. 31; 

FIGS. 33 and 34 are perspective views of the distal 
end of the spindle including wedge plate and driver 55 
with the wedge plate removed in Fig. 33; 

FIG. 35 is a side view, partially shown in section, of 



the surgical clip applier in a pre-fired condition; 

FIG. 36 is in enlarged area of detail of FIG. 35; 

FIG.36A is a first lateral side view of a lockout mech- 
anism; 

FIG. 36B is a second opposite lateral side view of 
FIG. 36A showing the lockout mechanism; 

FIG. 36C is another first lateral side view of FIG. 36A 
showing the lockout mechanism having a ratchet 
arm; 

FIG. 36D is a cross sectional view of the lockout 
mechanism along line 36D-36D of Fig. 36C; 

FIG. 36 E is a perspective view showing a first rotat- 
able member, a second rotatable memberand athird 
rotatable member of the lockout mechanism; 

FIG. 36 F is a perspective view of a first rotatable 
member of the lockout mechanism; 

FIG. 36G is a perspective view of a third rotatable 
member of the lockout mechanism; 

FIG. 36H is a perspective view of the second rotat- 
able member of the lockout mechanism having a 
notch; 

FIG. 361 is a perspective view of the second rotat- 
able member of the lockout mechanism being oppo- 
site the view of Fig. 36H showing a number of teeth; 

FIG. 37 is an enlarged area of detail of FIG. 35; 

FIG. 38 is in enlarged area of detail of FIG. 37 show- 
ing the trip lever; 

FIG. 39 is an enlarged area of detail of FIG. 37 show- 
ing the follower; 

FIG. 40 is aside view, shown in section, of the distal 
end of the surgical clip applier of FIG. 37 having a 
cam link; 

FIG. 41 is an enlarged area of detail of FIG. 40; 

FIG. 41 A is a top view of the filler component with 
the rotatable member engaging the spring bar mem- 
ber; 

FIG. 41 B is a cross sectional view of the distal end 
of the surgical clip applier along line 41 B-41 B of 
FIG. 41; 

FIG. 42 is aside view, shown in section, of the distal 
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end of the surgical clip applier of FIG. 37 with the 
feed bar engaging a clip; 

FIG. 42A is an enlarged area of detail of FIG. 42; 

5 

FIG. 43 is a perspective view of the wedge plate and 
jaw assembly; 

FIG. 44 is an enlarged area of detail of FIG. 43; 

10 

FIG. 45 is a top view of FIG. 43 taken along line 
45-45; 

FIG. 46 is an enlarged area of detail of FIG. 45 show- 
ing the jaw and the wedge plate; 15 

FIG. 47 is an enlarged area of detail of FIG. 45 show- 
ing the wedge plate and cam link; 

FIG. 48 is a side view, shown in section, of the handle 20 
housing at the beginning of an initial stroke; 

FIG. 49 is an enlarged area of detail of FIG. 48 show- 
ing the rack and pawl; 

25 

FIG.49Ais an enlarged area of detail of Fig. 48 show- 
ing the audible click lever and rib; 

FIG. 50 is an enlarged area of detail of FIG. 48 similar 

to FIG. 49; 30 

FIG. 50A is an enlarged area of detail of the lockout 
mechanism of FIG. 48; 

FIG. 51 is a side view, shown in section, of the feed 35 
bar and trip lever; 

FIG. 52 is a side view, shown in section, of the fol- 
lower; 

40 

FIG. 53 is a side view, shown in section, of the en- 
doscopic portion of the surgical clip applier with the 
spindle and the cam link; 

FIG. 54 is an enlarged area of detail of FIG. 53 illus- 45 
trating the spindle movement; 

FIG. 55 is a top view of the wedge plate and filler 
component illustrating the movement of the cam link 
in the cam slot; 50 

FIG. 56 is a side view, shown in section, illustrating 
the feed bar advancing a clip; 

FIG. 57 is a top view of the wedge plate and cam 55 
link moving distally and the wedge plate moving rel- 
ative to the follower with the rotatable member rotat- 
ing and contacting the spring bar member; 



FIG. 59 is a side view, shown in section, illustrating 
a clip entering the jaws; 

FIG. 60 is afurthertop view of the cam linkand wedge 
plate movement with the camming feature of the 
spindle contacting the cam link; 

FIG. 62 is atop view of the wedge plate entering the 
jaw structure; 

FIG. 63 is a perspective view illustrating the rounded 
distal end of the wedge plate opening the jaw struc- 
ture for loading; 

FIG. 64 is atop view illustrating further advancement 
of the cam link in the cam slot of the wedge plate; 

FIG. 65 is a side view, shown in section, illustrating 
the trip lever engaged with the feed bar; 

FIG. 66 is a side view, shown in section, illustrating 
a clip that entered the jaws with the feed bar at a 
most distal position; 

FIG. 67 is a top view illustrating the rotatable member 
in the "C" shaped window of the wedge plate; 

FIG. 67A is a bottom view illustrating the rotatable 
member in the "C" shaped window of the wedge plate 
deflecting the spring bar member of the filler com- 
ponent; 

FIG. 68 is a side view, shown in section, illustrating 
the trip lever being cammed out of engagement with 
the feed bar; 

FIG. 69 is a side view, shown in section, illustrating 
the retraction of the wedge plate and feed bar; 

FIG. 69A is a side view of the handle housing with 
the trigger at a greater stroke; 

FIG. 70 is a side view, shown in section, illustrating 
further advancement of the spindle; 

FIG. 71 is a side view, shown in section, illustrating 
the retraction of the wedge plate and further ad- 
vancement of the spindle; 

FIG. 72 is a perspective view of the wedge plate re- 
tracting from the jaw structure; 

FIG. 73 is a side view, shown in section, with the 
spindle engaging the driver and a driver lockout 
member engaging the spindle; 

FIG. 73A is a side view of the handle section with 
the click lever rotatable to contactthe rib in the hous- 
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FIG. 94 is a top view of the first component of the 
signaling device of FIG. 93; 



13 

ing for an audible alarm; 

FIG. 74 is a side view of the handle housing with the 
trigger at full stroke; 

5 

FIG. 76 is a side view, shown in section, of the driver 
camming the jaws closed about a surgical clip; 

FIGS. 77 to 79 are sequential views of the driver 
camming the jaws closed about a surgical clip; 10 

FIG. 80 is a view, shown in section, of the overpres- 
sure mechanism including the impact spring; 

FIG. 81 is a perspective view of a surgical clip formed is 
on a vessel; 

FIG. 82 is an enlarged area of detail of the pawl re- 
setting; 

20 

FIG. 83 is a side view, shown in section, illustrating 
the spindle retracting; 

FIG. 84 is a top view illustrating the rotatable member 
of the filler component resetting; 25 

FIGS. 85 and 86 are top views illustrating the cam 
link resetting within the wedge plate; and 

FIGS. 87 through 89 are side views illustrating the 30 
lockout mechanism rotating and the shaft portion of 
the first rotatable member traversing through the es- 
cape notch to engage a corresponding notch in the 
trigger to prevent the trigger from firing; 

35 

FIG. 90 is an exploded view of another embodiment 
of the clip applier with a filler component, a wedge 
plate, a link cam and a spindle; 

FIG. 91 a is atop view of the filler component resting 40 
on the wedge plate and on the spindle; 

FIG. 91 bis atop view of the link cam and the wedge 
plate resting on the spindle with the filler component 
removed; 45 

FIG. 91 c is atop view of the link cam and the wedge 
plate resting on the spindle with the cam slot of the 
spindle being shown in phantom lines for illustration 
purposes; 50 

FIG. 92 is a close up view of the link cam engaging 
the wedge plate and traversing in the cam slot of the 
spindle along window 92 of FIG. 91 c; 

55 

FIG. 93 is a perspective view of a first component of 
an alternative signaling device of the present clip ap- 
plier; 



FIG. 95 is a side view of the first component; 

FIG. 96 is a front view of a channel of the first com- 
ponent; 

FIG. 97 is a perspective view of a second component 
of the alternative signaling device of the present clip 
applier; 

FIG. 98 is a perspective view of the handle portion 
of the present clip applier with a rib portion and a 
lateral click strip; 

FIG. 99 is a perspective view of the handle portion 
having the assembled signaling device; 

FIG. 1 00 is a perspective view of a clip applied to a 
vessel; 

FIG. 101 is a side view of a spring; 

FIG. 1 02 is a top view of a clip carrying channel ac- 
cording to another embodiment of the present dis- 
closure; 

FIG. 1 03 shows an enlarged view of the clip carrying 
channel of Fig. 102; 

FIG. 104 illustrates a top view of a lockout bar; 

FIG. 1 05 shows a side view of the lockout bar of Fig. 
104; 

FIG. 105A is a perspective view of the lockout bar 
of Fig. 104; 

FIG. 106 shows a partially assembled view of the 
lockout bar of Figs. 104 and 105 and the spring of 
Fig. 101; 

FIG. 1 07 is a top view of a clip follower; 

FIG. 108 shows a side view of a feed bar having a 
distal nose and a pair of proximal fins; 

FIG. 1 09 shows a top view of the lockout bar of Fig. 
1 04 in a channel of the clip follower; 

FIG. 110 illustrates the lockout bar extending into 
the distal aperture of the feed bar; 

FIG. 111 illustrates another view of the embodiment 
of the clip applier having the lockout bar extending 
into the distal aperture of the feed bar; 
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FIG. 1 1 2 illustrates another view of the embodiment 
of the clip applier having the cover removed and 
showing the lockout bar extending into the distal ap- 
erture of the feed bar; 

FIG. 113 illustrates another view of the embodiment 
of the clip applier having the cover and feed bar re- 
moved and showing the lockout bar in the feed bar; 

FIG. 1 14 illustrates another a bottom view of the clip 
followerwith the lockout bar and spring in the channel 
of the clip follower; 

FIG. 1 1 5 is a cross sectional view of the clip follower 
having the lockout bar and the spring in the channel 
along line 16-16 of Fig. 114; 

FIG. 1 1 6 is a top view of the feed bar having a distal 
nose and a distal aperture; 

FIGS. 117 through 118 are a cross sectional view 
and bottom view of the spindle of the clip applier 
having a proximal window; 

FIG. 1 1 9 is an enlarged view of the window of the 
spindle of Fig. 117; 

FIG. 120 is a side view of the pawl and rack being 
reset or in the "at rest" or home position; 

FIG. 121 is a side view of the pawl and rack being 
in the intermediate position and configured to pre- 
vent retraction of the spindle; 

FIG. 1 22 is a perspective view of a shear pin accord- 
ing to the present disclosure; 

FIG. 123 is a side cross-sectional view of the clip 
applier illustrating the rack and pawl locking out the 
spindle; 

FIG. 124 is a side cross-sectional view of the clip 
applier illustrating an initial movement of the trigger; 
and 

FIG. 125 is a side cross-sectional view of the clip 
applier illustrating a further movement of the trigger. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0031] There is disclosed a novel endoscopic surgical 
clip applier having a jaw control mechanism configured 
to maintain jaws of the surgical clip applier in a spaced 
apart and stable position during insertion of a surgical 
clip. The novel endoscopic surgical clip applier also has 
a lockout mechanism. The lockout mechanism prevents 
the surgical clip applier from firing when there are no 
remaining hemostatic clips. The novel endoscopic sur- 



gical clip applier also has a signaling device for alerting 
the surgeon that a clip has been fired. It should be noted 
that, while the disclosed jaw control mechanism, the driv- 
er lockout and the signaling device are all shown and 
5 described in an endoscopic surgical clip applier, the dis- 
closed mechanisms are applicable to any surgical clip 
applier or another instrument having a pair of compress- 
ible jaws. Reference should be made to the drawings 
where like reference numerals refer to similar elements 
10 throughout the various figures. 

[0032] There is disclosed a novel endoscopic surgical 
clip applier of the present disclosure. Referring now to 
Fig. 1 , the surgical clip applier 10 generally has a handle 
assembly 12 and an endoscopic portion with an elongat- 
es ed tubular member 1 4 that extends distally from the han- 
dle assembly 1 2. The handle assembly 1 2 is made from 
a thermoplastic material and the elongated member is 
made from a biocompatible material. In one embodiment, 
the material may be a stainless steel or in yet another 
20 embodiment a titanium material or alloy. A pair of jaws 
1 6 is mounted on the distal end of the tubular member 
1 4. The jaws 1 6 are actuated by a trigger 1 8. The trigger 
is movably mounted in handle assembly 12. 
[0033] The jaws 16 are also formed from a suitable 
25 biocompatible material such as stainless steel, titanium 
or a suitable alloy. The endoscopic portion also has a 
knob 20. The knob 20 is rotatably mounted on a distal 
end of the handle assembly 12 and is connected to the 
elongated tubular member 14 to provide a three hundred 
30 sixty degree rotation of the elongated tubular member 1 4 
and the jaws 1 6 thereon relative to a longitudinal center 
axis of the elongated tubular member 14. A significant 
aspect of the clip applier 10 is that the knob 20 has a 
suitable configuration so as to be rotated simply using a 
35 surgeon's finger, and will be discussed in depth below. 
[0034] Referring now to Fig. 2, the endoscopic surgical 
clip applier 1 0 has a display 22. The display 22 may be 
any device known in the art to provide an indication of 
an event. The event may be related to the procedure or 
40 the operation of the clip applier 1 0. The display 22 in a 
preferred embodiment may be a liquid crystal display. 
However, in another embodiment, the display 22 may be 
a plasma display, one or more light emitting diodes, a 
luminescent display, a multi-color display, a digital dis- 
45 play, an analog display, a passive display, an active dis- 
play, a so called "twisted nematic" display, a so called 
"super twisted nematic" display, a "dual scan" display, a 
reflective display, a backlit display, an alpha numeric dis- 
play, a monochrome display, a so called "Low Temper- 
50 ature Polysilicon Thin Film Transistor" or LPTS TFT dis- 
play, or any other display 22 that indicates a parameter, 
information or graphics related to the procedure or the 
clip applier 1 0. In one embodiment, the display is a liquid 
crystal display 22 or "LCD". The LCD 22 may be a black 
55 and white or color display that displays one or more op- 
erating parameters of the clip applier 10 to the surgeon. 
Referring now to Fig. 2A, there is shown a front view of 
the LCD display 22. The display 22 shows a displayed 
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parameter. In one embodiment, the displayed parameter 
may bean amount of remaining clips, a number clips that 
have been used, a position parameter, a surgery time of 
usage, or any other parameter of the procedure. The LCD 
22 may display text, a graphic or a combination thereof. 
In one embodiment, the LCD 22 may have a tab made 
from a Mylar or another polymeric insulating material that 
is disposed between a LCD 22 battery and a contact of 
the LCD 22 to prevent the battery from being drained 
during storage. The tab may extend out of the clip applier 
10 in order to allow for removal of the tab. Once removed, 
the tab will be pulled out from the clip applier 1 0 and will 
permit the battery to contact the electrical contact of the 
LCD 22 to energize the LCD 22 with power. In one em- 
bodiment of the present clip applier 1 0, the LCD 22 has 
a lens that magnifies the display. The lens of the LCD 22 
may magnify the display to any desired size in order to 
allow a surgeon to read the display with ease from a 
distance. Referring now to Fig. 3, the jaws 16 have a 
channel 24 for receipt of a single surgical clip therein. As 
is known, a surgical clip may be applied or placed in the 
channel 24 by a loading structure of the clip applier 10 
to apply the hemostatic clip in, for example, a body cavity. 
[0035] Referring now to Fig. 6A, the handle assembly 
12 of the endoscopic surgical clip applier 10 is shown 
from a first open lateral side of the handle assembly 12. 
The endoscopic surgical clip applier 10 has the trigger 
18 connected to a wishbone link 26. The wishbone link 
26 is a memberthaton one end is connected to the trigger 
1 8 through a trigger slot 28 and on an opposite end has 
first and a second wishbone shaped members 30, 32. 
The first and a second wishbone shaped members 30, 
32 form a space 34 for receipt of a driving member 36. 
[0036] The driving member 36 is a substantially flat 
member that is longitudinally disposed in the handle as- 
sembly 1 2 as shown and is intended to move one or more 
driving structures to load, and actuate the jaws 1 6 to form 
a fully formed clip, and then reset to an initial position for 
the next clip application. A return spring 38 is disposed 
to surround the driving member 36. The driving member 
36 is connected to a driving mechanism to fire the clip 
applier 10 and is suitably connected such that after the 
trigger 1 8 is actuated and the wishbone Iink26 advances 
the driving member 36 in a longitudinal or distal manner, 
the return spring 38 will return the driving member 36 and 
the trigger 18 to its original position for the next clip ap- 
plication. 

[0037] The driving member 36 is advantageous. The 
driving member 36 prevents an inadvertent return of the 
trigger 1 8 before a full actuation of the open clip applier 
10 by impeding movement at an intermediate position 
once the driving member 36 begins to advance distally. 
The driving member 36 has a rack 40. The rack 40 is 
disposed on a top side 42 thereof. 
[0038] The rack 40 has a number of teeth 44 and the 
teeth 44 are engaged to engage with another comple- 
mentary surface to prevent inadvertent return of the trig- 
ger 1 8 and the driving member 1 8 before a full actuation 



of the surgical clip applier 10. The surgical clip applier 1 0 
has a pawl 46 with a pawl return spring 48. The pawl 46 
is biased with the pawl spring 48 to engage with the teeth 
44 of the rack 40. The teeth 44 and the pawl 46 prevent 

5 a release of the trigger 18 before a full actuation of the 
trigger 18 as described herein below. 
[0039] Referring now to Fig. 6B, the clip applier 1 0 fur- 
ther has an actuator plate 50. The actuator plate 50 is 
longitudinally disposed in the handle assembly 12. The 

10 actuator plate 50 is disposed below the driving member 
36 and is operatively connected to a LCD lever 52. 
[0040] Referring now to Fig. 6B, the LCD lever 52 is a 
suitable structure to be operatively connected to the LCD 
display 22. Lever 52 moves a suitable mechanism or con- 
75 tact in the LCD display 22 to permit the LCD display 22 
to be actuated and thus display one or more operating 
parameters of the clip applier 10. In one embodiment, 
the actuator plate 50 is connected to the LCD lever 52 
to move the corresponding LCD display 22 structure or 

20 contact to display an amount of remaining clips that the 
surgeon has to fire. In another embodiment, the display 
may be a number of light emitting diodes, a liquid plasma 
display, an electronic device or display, a changeable 
display or a combination thereof. 

25 [0041] Referring now to Fig. 6D, the actuator plate 50 
further has a signaling device 54. The signaling device 
54 is a device that is connected to the actuator plate 50 
and that can provide the user with an audible signal that 
the open clip applier 10 has fired the surgical clip. The 

30 signaling device 54 emits a sound once the clip applier 
1 0 is fired to provide audible feed back to the surgeon. 
In another embodiment, the signaling device 54 may be 
another electronic device that emits a characteristic 
sound. The signaling device 54 may emit a sound in re- 

35 sponse to a deflection of the handle or trigger, a com- 
pression of aclip, a loading of the clip, a loading of a new 
clip, an exhaustion of all of the clips, or may emit several 
different sounds depending on the clip applier 1 0 event. 
The characteristic sound may be a click, a chirp, a sound, 

40 a voice, a recording, a combination of sounds, or any 
acoustic wave at any decibel level. The signaling device 
54 may further provide an identification in response to 
an event of the clip applier 10. In one embodiment, the 
signaling device 54 may emit a sound during normal op- 

45 e ration, and then upon the occurrence of the event ter- 
minate emitting the sound. Various configurations are 
possible and all within the scope of the present disclo- 
sure. 

[0042] Referring still to Fig. 6D, the clip applier 10 fur- 
50 ther has a lockout mechanism 56. The lockout mecha- 
nism 56 is a structure to prevent the surgeon from dry 
firing the open clip applier 10 when the amount of clips 
stored in the clip applier 10 have been exhausted. The 
lockout mechanism 56 engages a complementary struc- 
55 ture in the trigger handle A to prevent the trigger 1 8 from 
further moving and actuating the wishbone link 26 in a 
manner described in more detail below. 
[0043] Referring now to Fig. 7, there is shown an ex- 
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ploded view of the handle assembly 1 2 from an opposite 
side. The surgical clip applier 10 has the actuator plate 
50 that is a substantially "S" shaped member. As best 
shown in Fig. 7 and 9A, the actuator plate 50 has a first 
portion 58 having a first orthogonal shaped window 60 
and a second portion 62 with asecond orthogonal shaped 
window 64. 

[0044] On a first end of the actuator plate 50, the ac- 
tuator plate 50 has a rounded off or curved portion that 
forms a pair of tines 66. The opposite second end 68 has 
a protrusion 70. The protrusion 70 engages a channel 
72 on the LCD lever 52. A pin 74 is disposed through the 
first orthogonal shaped window 60 to connect the actu- 
ator plate 50 to the driving member 36 through the wish- 
bone link 26. In this manner, when the trigger 1 8 moves 
the driving member 36 distally, the connecting pin 74 
upon being moved through the first window 60 will also 
move the actuator plate 50 distally in a similar fashion 
once the connecting pin 74 contacts an outer distal edge 
76 of the first orthogonal shaped window 60. 
[0045] Referring again to Fig. 7, and 9B, the clip applier 
10 further has the signaling device 54 with an audible 
click lever 78. The audible click lever 78 is on an opposite 
side of the actuator plate 50 and is through the second 
window 64. The signaling device 54 also has an audible 
click spring 80. The signaling device 54 also has the au- 
dible click lever 78 that will rotate and deflect on a com- 
plementary handle surface upon longitudinal distal 
movement by the actuator plate 50. The actuator plate 
50 will move the second window 64 having a lateral side 
82 (shown in Fig. 9A) that will cause a post 77 of the 
audible click lever 78 (Fig. 9B) to deflect and cause the 
lever 78 to contact a surface rib on the housing. This 
contact produces an audible alert or an audible signal to 
the surgeon that the clip applier 10 has fired a surgical 
clip. 

[0046] Referring to Fig. 7, the clip applier 1 0 further 
has the LCD lever 52 (best shown in Fig. 9C) that is a 
rotatable memberwith afirst lever portion 84, an aperture 
86 and a curved member 88 having the channel 72. The 
channel 72 communicates with the protrusion 70 on the 
actuator plate 50 and has a peg 92 that communicates 
with the first handle housing portion 94 shown in Fig. 7. 
[0047] Referring to Fig. 7, the LCD 22 has a LCD unit 
96 with an LCD lens 98 and a LCD counter contact plate 
100 that is connected to the LCD 22. The LCD counter 
contact plate 100, upon being actuated will toggle the 
LCD display 22 from a previous parameter to the current 
parameter, such as in one embodiment, an amount of 
remaining clips in the clip applier 10. 
[0048] The clip applier 1 0 also has the pawl 46 with 
the pawl spring 48. The pawl 46 has an end that engages 
with the teeth 44 of the rack 40. 

[0049] Referring to Fig. 7, the clip applier 1 0 further 
has the lockout mechanism 56 having a first rotatable 
member or shaft 102 with an arm 104 and a pawl 106 
connected to the arm 104. The first rotatable member 
102 is generally cylindrical shaped and is connected to 



a complementary surface of the handle through a spring 
1 05. In one embodiment, the first rotatable member 1 02 
is a lock out arm 

[0050] The lockout mechanism 56further has asecond 
5 rotatable member 1 12 offset from the first rotatable mem- 
ber 102. The second rotatable member 112 in one em- 
bodiment is a lockout wheel and has a generally circular 
configuration with an inner circumference 1 14 of the lock- 
out wheel 112 having a number of teeth 116 spaced 
therearound. The lockout wheel 112 has a centermost 
post 1 1 8 that is connected through an aperture to a third 
rotatable member 120 having a first arm 122 connected 
thereto, and the post 1 1 8 is furtherconnected to the han- 
dle portion 12. As the trigger 18 is fired, there exists a 
relative movement between the first rotatable member 
1 02 connected to the handle portion 1 2 and the third ro- 
tatable member 1 20 connected to the trigger 1 8. As such, 
the lockout wheel 1 12 is intended to rotate a predeter- 
mined amount as the centermost post 1 18 is connected 
to the handle portion 12. As the lockout wheel 1 12 rotates, 
the pawl 106 of the first rotatable member 102 will ad- 
vance. Each time the trigger 1 8 is fired to fire a clip; the 
pawl 106 will traverse one unit of length between the 
number of teeth 1 16 and will rest therein due to an ad- 
vantageous ratcheting arrangement discussed herein. 
The lockout wheel 1 12 has an escape notch 1 10 that is 
an orthogonally shaped notch 110 on a radial portion 
thereof. Escape notch 110 permits the pawl 106 of the 
first rotatable member 102 to traverse from an inner lo- 
cation orthe innercircumference 1 1 4 of the lockout wheel 
112 outward through the escape notch 110 to engage 
the complementary structure in the trigger shown by ref- 
erence letter A to prevent the trigger 1 8 from further mov- 
ing and actuating the wishbone link 26. 
[0051 ] The clip applier further has the knob 20 having 
a shaft assembly 124. A spindle link 126 connects to a 
spindle 128 shown in Fig. 7A. Referring now to Fig. 7G 
and Fig. 7H, the driver bar 36 connects with the spindle 
link 126. The spindle link 126 on a proximal side opposite 
the jaws 1 6 has spindle link hook 1 85. The driver bar 36 
has an angled hook member 1 86. The angled hook mem- 
ber 1 86 is on a distal side 1 84 of the driver bar 36. Re- 
ferring now to the cross sectional view along line 7H-7H 
of Fig. 7G, the angled hook member 1 86 of the driver bar 
36 mates with the spindle link hook 185. As shown, the 
driving member 36 can thus advance the spindle link 126 
in a distal manner. Referring now again to Fig. 7A, an 
opposite distal end of the spindle link 1 26 (relative to the 
spindle link hook 185) is connected with a circular boss 
connection 188 to the spindle 128. In this manner, the 
spindle 128 may rotate independently of the spindle link 
1 26 as shown by the reference arrow B. 
[0052] Referring now to Fig. 7B, there is shown across 
sectional view of the knob 20 along line 7B-7B of Fig.5. 
The knob 20 has a first body half 1 30 and a second body 
half 1 32 connected to one another in an aperture or bore 
134 of the knob 20. 

[0053] Referring now to Fig. 7C, the knob 20 connects 
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with a knob housing 136 having a planar tapered surface 
138 that connects with the knob 20. Referring again to 
Figs. 7B and 7C, the knob 20 has the bore 1 34 disposed 
therethrough. The knob housing 1 36 further has an outer 
tubular member 142 with a first slot 144 and a second 
slot 146 disposed through the tubular member 142 with 
the outer tubular member 142 having a "C" shaped first 
aperture 148 and a second "C" aperture 150 on respec- 
tive opposite laterals sides thereof. 
[0054] Notably, the knob housing 136 is very advan- 
tageous as the knob housing 136 has an elongated cy- 
lindrical geometry that is suitable to allow a surgeon to 
rotate the tubular member 14 simply with one hand by 
using an index finger to contact a lateral side of the knob 
20 and rotate the knob 20 either in a clockwise or a coun- 
ter clockwise manner. This obviates any two handed op- 
eration to rotate the tubular member 14 that is disfavored 
by some surgeons and provides for a more ergonomic 
operation or rotation of the tubular member 1 4. 
[0055] Referring now to Fig. 7C, the knob 20 on an 
inner surface of the bore 134 has a first arm 152 and a 
second arm 154 that extend opposite an outer surface 
into the bore 1 34 for respectively mating with the first "C" 
shaped aperture 148 and the second "C" shaped aper- 
ture 150 of the knob housing 136. 
[0056] Referring again to Fig. 7B and 7E, the outer 
tube 14 further has a bushing 156 with a first aperture 
1 58' and a second aperture 1 60' with a first pin 1 62 ex- 
tending through the first aperture 158' and a second pin 
1 64 extending through the second aperture 1 60'. Refer- 
ring now to Fig. 7E, the bushing 156 further has a tab 
166 that extends from a radial position of the bushing 
1 56. The tab 1 66 engages with a notch in the knob hous- 
ing 136. The bushing 156 also has a second tab 166'. 
The second tab 166' also engages a notch 168 in the 
tubular member 1 4 shown in Fig. 7D for rotation thereof. 
In order to actuate the various components, the spindle 
128 is mounted for longitudinal movement through the 
tubular member 14. 

[0057] Referring now to Fig. 8, there is shown a per- 
spective view of the pawl 46 previously described. The 
pawl 46 is a triangular shaped member with an aperture 
169 disposed therethrough. The pawl 46 also has a 
number of angled surfaces 1 70, 1 72, 1 74 on a top side 
176 and a tooth engaging structure 178 on an opposite 
bottom side 180 for engaging with the teeth 44 on the 
rack 40 as shown in the driving member 36 of Fig. 6D. 
As shown, the driving member 36 has an aperture 182 
for mating with the wishbone link 26 of Fig. 9D and has 
a first side 1 81 and an opposite second side 1 84 with an 
angled hookmembeM 86 for advancement of the spindle 
128 in a distal manner. 

[0058] Referring now to Fig. 9D, the wishbone link 26 
is connected to the driving member 36 through the first 
longitudinal shaped window 60 of Fig. 9A on the actuator 
plate 50 by means of the pin 74. The actuator plate 50 
with the protrusion 70 connects with the channel 72 in 
the LCD lever 52 of Fig. 9C and the actuator plate 50 is 



further connected to the signaling device 54 shown in 
Fig. 9B. The signaling device 54 has an aperture 1 88 for 
mating with the handle housing. The audible click lever 
78 has a bulbous end 190 with a resilient surface 191 

5 such that upon rotation of the click lever 78 the bulbous 
end 191 can sharply contact another handle surface or 
rib in order to an acoustic wave to emanate from the 
handle assembly 12 to signal that the surgical clip has 
fired. The signaling device 54 further has the post 77 is 

10 connected through the second window 64 of Fig. 9A and 
t h at rotates th e I eve r 54 wh e n th e actu ato r p I ate 50 moves 
distally. 

[0059] Referring now to Fig. 1 0 there is shown an ex- 
ploded view of the various components of the endoscopic 
15 portion 1 6 of the open clip applier 1 0. The clip applier 1 0 
has the outertubularmember 14. Theoutertubularmem- 
ber 14 is generally a cylindrical member having a first 
end 1 92 and a second end 1 94. The first end 1 92 is con- 
nected through the bore to the spindle link 1 26. As men- 
20 tioned, the spindle link 126 is connected to the spindle 
128. The outer tube 14 is disposed around the spindle 
1 28. The clip applier 1 0 has pins 1 62, 1 64. The pins 1 62 
and 1 64 extend through the lateral sides of the bushing 
1 56. The pins 1 62, 1 64 are biased inward relative to the 
25 bushing 156 and contact the outer tubular member 14. 
The clip applier 10 further has a spring 196 to prevent 
the bushing 156 from advancing. The spring 196 is dis- 
posed in the knob housing 136 that connected to the 
knob 20. 

30 [0060] The clip applier 10 further has the interlocking 
spindle link 126 that is disposed through the bore of the 
elongated tubular member 14. The present clip applier 
has a number of different assemblies in order to perform 
a number of different clip applier functions. The clip ap- 
35 plier 10hasaspindle mechanism 128 in order to traverse 
through the tubular member 1 4 to actuate a driving mech- 
anism to close the jaws 16 and form a fully formed clip. 
The clip applier 1 0 also has a mechanism for a wedging 
function that is provided to maintain the jaws 16 in a 
40 spaced apart condition for loading the jaws 16 that re- 
tracts once the jaws 16 are loaded. The clip applier 10 
also has a feeder function that feeds clips to the jaws 1 6. 
The clip applier also has a clip storage function and a 
clip follower function that biases the stored clips for sub- 
45 sequent loading thereof. 

[0061] In order to actuate the various components 
there is provided an actuation mechanism or the spindle 
1 28 shown above the knob 20 in Fig. 1 0. The spindle 1 28 
is mounted for longitudinal distal and proximal movement 
50 through the elongated tubular member 14. The spindle 
1 28 has, on a distal end 204, a camming mechanism with 
a driver bar 200 and a slider joint 202 that extends from 
a distal end 204 of the spindle 1 28 to selectively engage 
the camming surfaces and to close the jaws 16 around 
55 the surgical clip. 

[0062] The spindle 1 28 further has a latch member206 
on the slider joint 202 and a cam link 208 on the spindle 
128. The latch member 206 cams in a direction toward 
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the spindle 128. The latch member 20 cams into a cor- 
responding slot of the spindle 128. The latch member 
206 permits the driver bar 200 to move distally. The latch 
member 206 also prevents the driver bar 200 from actu- 
ating the jaws 16 when spindle 128 moves distally to 
reduce a predetermined dwell distance between the spin- 
dle 1 28 and the driver bar 200. The spindle 1 28 also has 
a camming feature 21 0 or bulging edge to move another 
structure in a perpendicular manner relatively to a longi- 
tudinal axis of the spindle 128 during a distal advance- 
ment. 

[0063] The clip applier 10 retains one or a number of 
surgical clips 300 for application to the desired tissue. 
Theclip applier 1 0 has an elongated clip channel member 
302 for retaining a number of surgical clips 300 shown 
in an aligned manner above the clip channel member 
302. The elongated clip channel member 302 does not 
move longitudinally relative to the elongated tubular 
member 1 4. The clip applier 1 0 has a follower 306 con- 
nected to a follower spring 308. The follower spring 308 
urges clips distally in the clip channel member 302. The 
clip applier 1 0 also has a channel cover 31 0 that overlies 
the clip channel member 302 to retain and guide the fol- 
lower 306 and the follower spring 308 and the clips 300 
distally in the clip channel member 302. The clip applier 
10 also has a nose 312 to direct the clips 300 traversing 
through the clip channel member 302 into the channel 
24 between the jaws 1 6. 

[0064] The clip applier 1 0 also has a feed bar 400 for 
feeding clips 300 into the channel 24 between the jaws 
16. The feed bar 400 also provides for a relative move- 
ment. Referring now to a distal portion of clip channel 
member 302, there is shown the feed bar 400. The feed 
bar 400 at this distal location advances the clips 300 into 
the channel 24 and between the jaws 1 6. Referring now 
to a proximal location opposite the jaws 1 6, the feed bar 
400 has a pusher spring 402 (Fig. 10). The pusher spring 
402 biases the feed bar 400 in a longitudinal distal direc- 
tion. The pusher spring 402 is disposed in a complemen- 
tary location under a notch 404 in a trip block 406. On a 
distal side of the trip block 406, the trip block 406 is ad- 
jacent to the clip channel cover member 304. The feed 
bar 400 is shown above the trip block 406. The feed bar 

400 has a hook 408. The hook 408 engages in the notch 
404 of the trip block 406. The clip applier 1 0 further has 
a guide pin 401 . The guide pin 401 is disposed through 
the pusher spring 402 and necessary to align the pusher 
spring 402. The hook 408 engages with the guide pin 

401 and the pusher spring 402 under the trip block 406. 
In this manner, the hook 408 is disposed through the 
notch 404 to engage the guide pin 401 . The pusherspring 

402 and guide pin 401 biases the feed bar 400 and per- 
mits the feed bar 400 to advance distally. Moreover, the 
guide pin 401 being disposed through the pusherspring 
402 allows for a self contained assembly. In order for 
spindle 1 28 to advance the pusher 400, the spindle 1 28 
has a trip lever 500 and a biasing spring 502. The trip 
lever 500 is engaged with the feed bar 400 to advance 



the surgical clips 300 distally into the clip channel 24 be- 
tween the jaws 16. 

[0065] The clip applier 1 00 also has a wedge plate 600 
with a wedge plate spring 602. The wedge plate 600 is 

5 a flat bar shaped member having a number of orthogo- 
nally shaped windows 604 disposed therethrough. The 
wedge plate spring 602 surrounds a tongue 606 in the 
wedge plate 600 that is in a latch aperture 608. The 
wedge plate spring 602 permits the wedge plate 600 to 

10 be retracted from a distal location to a proximal location 
after being advanced distally to separate the jaws 1 6 for 
clip loading. The wedge plate 600 also has a "C" shaped 
window 610 that is between the windows 604 and the 
tongue 606. 

15 [0066] The clip applier 1 0 also has a filler component 
700. The filler component 700 has a rotatable member 
702 and a spring bar member 704. The spring bar mem- 
ber 704 is in an aperture 706 disposed in the filler com- 
ponent 700. The rotatable member 702 is capable of a 

20 certain particular range of motion and has a first proximal 
end 708 and a second opposite distal end 710 that is 
opposite the first end 708. The range of motion of the 
rotatable member 702 may be any relatively slight or any 
relatively large range of rotation or movement. The 

25 present clip applieM 0 is not limited in any manner to any 
specific degree of rotation or any specific manner of 
movement such as circular, elliptical or even any geo- 
metric rotational pattern, origin, axis, coordinates or 
movement. Moreover, the member 702 may alternatively 

30 simply move in any planar or in another irregular manner 
known in the art. Various configurations are possible and 
within the scope of the present disclosure. 
[0067] The clip applier 1 0 further has the jaws 1 6. The 
jaws 1 6 are made of afirst jaw member 1 6a and asecond 

35 jaw member 1 6b. Between the first jaw member 1 6a and 
the second jaw member 1 6b is the clip channel 24. As is 
understood, the jaw members 16a and 16b can move 
inwardly to close and compress to form a fully formed 
clip in the channel 24. The jaws 1 6 also have a first raised 

40 camming surface 212 and asecond raised camming sur- 
face 214 on an outer surface thereof. The first raised 
camming surface 212 and the second raised camming 
surface 214 permit another driving camming surface se- 
lectively engagement therewith for closing and com- 

45 pressing the jaws 1 6. 

[0068] Referring nowto Fig. 1 0A, there is shown a view 
of the feed bar 400. The feed bar 400 is a longitudinal 
member having the rectangular shaped window 41 0 for 
engagement with the trip lever 500. The feed bar 400 

50 also has the hook 408 disposed on a bottom side 41 2 of 
the feed bar. The feed bar 400 further has a pusher 41 4 
onadistal endfor engaging and manipulatingthe surgical 
clips 300 in the clip carrying channel 302. 
[0069] As shown in Fig. 1 0B, the feed bar 400 coop- 

55 erates with the follower 306 that slides in the clip carrying 
channel 302 for pushing and urging the clips 300 distally 
in the clip carrying channel 302. As shown in Figs. 10C 
and 1 0D, there is shown the trip block 406 both in a first 
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position and in an opposite second position. 
[0070] As discussed above, the trip block 406 has the 
notch 404 therein and also has an angled surface forming 
a first and second toothed member 420. Each of the first 
and the second toothed members 420 is for engagement 
with the corresponding surface of the trip lever 500 that 
will be discussed herein. The notch 404 of the trip block 
406 in Figs. 1 0C and 1 0D is for receipt of the hook 408 
of the feed bar 400 shown in Fig. 1 0A. In order to disen- 
gage the trip lever 500 from the window 41 0 of the feed 
bar shown in Fig. 1 0A, the trip block 406 of Fig. 1 0C and 
10D has the first and second toothed member 420 that 
engage the trip lever 500 shown in Fig. 10. First and 
second toothed member 420 disengages the trip lever 
500 from the window 410 of Fig. 1 0A. 
[0071] Referring now to Figs 10E through 10F, there 
is shown a spindle 128. Referringto Fig. 10 F, the spindle 
128 has a first orthogonal cavity 222 and a second or- 
thogonal shaped cavity 224 for receiving the trip lever 
500, and for receiving the trip lever biasing spring 502. 
The first orthogonal cavity 222 has a pivoting boss 226 
(Fig. 1 0F) to allow the trip lever 500 to pivot from a first 
position to a second rotatable position. The trip lever bi- 
asing spring 502 rests in the second cavity 224. The 
spring 502 shown in Fig. 10 rests therein without any 
boss or member to connect the biasing spring 502 for 
ease of manufacture. Referring now to an opposite loca- 
tion of the spindle 128 shown in Fig. 10G, the spindle 
128 further has a groove 209 with the camming feature 
21 0 and another cavity 228 to allow the cam link 208 to 
rest therein and be urged distally. The spindle 128 ad- 
vances distally to engage the drive components of the 
clip applier 1 0 as discussed in further detail below. 
[0072] Referringto Fig. 12, the trip lever biasing spring 
502 has a first and second bowed ends 504, 506 that 
interlock with the second cavity 224 of the spindle 128 
as indicated by a dotted line. The trip lever biasing spring 
502further has a second member508. The second mem- 
ber 508 biases outward opposite a normal surface of the 
spindle 128. The second member 508 contacts the trip 
lever 500. The trip lever 500 has a C shaped end 510 
that engages for rotational movement with the pivoting 
boss 226 of the spindle 128 and another end 512 that 
extends above the trip lever biasing spring 502. In order 
to disengage the trip lever 500 with the feed bar 400, the 
trip block 406 has an angled surface or toothed surfaces 
420 that can selectively engage the trip lever 500 and 
disengage the trip lever 500 from the window 41 0 of the 
feed bar 400 as discussed previously. 
[0073] Referring now to Fig. 11, the spindle 128 has 
the cam link 208 that is engageable with the wedge plate 
600. The cam link 208 has a cam link boss 230 extending 
therefrom. The cam Iink208 is urged distally by the spin- 
dle 128 during the stroke. 

[0074] The slider joint 202 is connected at a proximal 
end 248 to the spindle 128 at a channel 250. On an op- 
posite side, the slider joint 202 has a "T" shaped end 252. 
T shaped end 252 is connected to the driver bar 200. 



The slider joint 202 has a latch member 206 that is a 
linkage that is disposed to move through an aperture 254 
in the slider joint 202 to link with another member and 
prevent the slider joint 202 from advancing the driver bar 

5 200, and thus preventing camming surfaces 256 of the 
driver bar 200 from compressing the jaws 1 6 during the 
initial stroke of feeding a clip 300 into the jaws 16. 
[0075] Referring to Fig. 1 3 to 1 3A, the wedge plate 600 
is shown. The wedge plate 600 has the wedge plate 

10 spring 602. The wedge plate spring 602 provides for a 
biasing apparatus of the wedge plate 600. The wedge 
plate 600 is biased by the wedge plate spring 602. The 
spring 602 surrounds the tongue 606 as indicated by the 
dotted line. The wedge plate 600 also has a "C" shaped 

15 aperture or window 61 0 therethrough. 

[0076] The "C" shaped aperture or window 61 0 selec- 
tively engages the rotatable member 702 of the filler com- 
ponent 700. The wedge plate 600 also has a cam slot or 
groove 612 having a cam surface 614. The cam slot or 

20 groove 612 has a predetermined shape that control a 
motion of the wedge plate 600. The cam slot or groove 
61 2 cooperates with the cam link 208 in the spindle 1 28 
to move the wedge plate 600 distally and to separate the 
jaws 16 slightly for loading. The cam surface 614 also 

25 cooperates with the cam link 208 to move the wedge 
plate 600 proximally within the tubular member 1 4 so the 
jaws 1 6 may compress the clip 300 in the channel 24 
once loaded. 

[0077] The wedge plate 600 has a rounded distal end 
30 616 for separating the jaws 16 for loading. The wedge 
plate 600 also has a proximal window 622 to limit retrac- 
tion of the wedge plate 600. 

[0078] Referring to Figs. 14 and 14A, there is shown 
thefiller component 700 in afirst position and in a second 

35 opposite position shown in Fig. 1 5. The filler component 
700 has a C shaped end 712 and a rotatable member 
702 having an aperture 714 that is connected by a pin 
71 6 in a centermost portion of the filler component 700. 
The rotatable member 702 connects with a correspond- 

40 ing structure in the wedge plate 600 to control a motion 
of the wedge plate 600. On an opposite side of the filler 
component 700 is an aperture 718. The rotatable mem- 
ber 702 has afirst end 708 and an opposite second end 
71 0. The first end 708 is biased by contact with the spring 

45 bar member 704 that allows biasing action between the 
spring bar member 704 and the rotatable member 702. 
[0079] The filler component 700 also has (shown in fig. 
15) a filler component cam slot 720. The filler component 
cam slot 720 is configured to receive the boss 230 of the 

50 cam link 208. The filler component 700 also has a stop 
722 to limit a proximal retraction of the wedge plate 600 
and also has a member 724. The member 724 engages 
the wedge plate tongue 606 and the spring 602. 
[0080] Referring now to Figs. 16 through 17, there is 

55 shown spindle 128 and the related drive components. 
The bushing 156 has the spring 196 being connected 
thereto as shown in Fig. 1 7 to allow an over stroke con- 
dition of the jaws 1 6. Spring 1 96 prevents excessive force 
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from being applied to the jaws 1 6. 
[0081] Referring now to Figs. 18 through 20, there is 
shown the spindle 128. The feed bar 400 extends in a 
downward manner (Fig. 19) so the pusher 414 extends 
into the clip carrying channel 302 to engage a clip 300. 
The pusher 414 advances each of the clips 300 in the 
clip channel member 302 into the channel 24 between 
the jaws 1 6. Referring to the distal region of the clip ap- 
plier 10 shown in Fig. 19, the clip applier 10 has a "C" 
shaped member 416 that is around the nose 312 that 
acts asatissuestop disposed therearound. As discussed 
above, the nose 312 assists with a single clip being in- 
troduced in the channel 24. The clip applier 1 0 also has 
a number of Tshaped tabs 41 8. Thetabs 41 8 are in order 
to hold the clip carrying channel 302, the channel cover 
31 0 and the nose 312 together as an integral unit. 
[0082] Referring to an opposite proximal side relative 
to the jaws 1 6 shown in Fig. 20, the spindle 1 28 has the 
trip lever 500. The trip lever 500 extends through window 
410 of the feed bar 400 as shown to advance the feed 
bar 400 distally (through the tubular member 14) and to 
move the pusher 414 distally to introduce the clips 300 
into the channel 24 between the jaws 16. 
[0083] Fig. 21 through 24 shows a number of clips 300 
in a clip carrying channel 302. The clip carrying channel 
302 has a number of fingers 420 curved therearound 
(Fig. 23) in order to support and retain the clips 300 in 
the clip carrying channel 302. Referring to Fig. 24, there 
is shown a partially assembled perspective view of the 
follower 306. The follower 306 is disposed in the clip car- 
rying channel 302 with the follower spring 308 biasing 
and advancing the follower 306 in a distal direction. The 
follower spring 308 imparts a force on the clips 300 in 
the clip channel 302. As shown in Fig. 21 , the clip applier 
1 0 has a number of "T" shaped tabs 41 8 on the clip chan- 
nel 302 in order to maintain the assembly together. 
[0084] Referring now to Fig. 25, the clip applier 1 0 has 
the trip lever 500 on the spindle 128. The trip lever 500 
is a T shaped member that is biased to deflect opposite 
the spindle top side, and biased by a trip lever spring 502 
as previously discussed. Referring now to Fig. 26 and 
27, the driver bar 200 is disposed to rest on the wedge 
plate 600 or jaws 16 in the assembled position and will 
traverse distally over the first and second raised camming 
surfaces 21 2 and 21 4 to close the jaws 1 6 and compress 
the clip 300 in the channel 24. 

[0085] Referring now to Fig. 28 through 30, the relative 
assembled portions of the trip block 406, the wedge plate 
600, and the filler component 700 will now be described. 
There is shown the wedge plate 600 disposed on the 
spindle 128. 

[0086] Referring to Fig. 29 and 30, the clip applier 10 
has a stop member 618 to limit movement of the filler 
component 700. The filler component 700 is disposed 
beneath the wedge plate 600 in this view. The wedge 
plate 600 has the "C" shaped window 61 0 with the rotat- 
able member 702 disposed through the "C" shaped win- 
dow 61 0. The wedge plate 600 also has the cam slot 612 



havingthe cam surface 61 4. The cam Iink208 is disposed 
on a top of the wedge plate 600 in this view. The cam 
link 208 has the cam link boss 230 that interfaces with 
the cam slot 612 of the wedge plate 600. 

5 [0087] Referring to Fig. 29, the wedge plate 600 has 
the wedge plate spring 602 around tongue 606 and the 
member 724 of the filler component 700 around the 
tongue 606. In this manner, when the tongue 606 moves 
distally relative to the filler component 700 the wedge 

10 plate 600 is biased to return proximally. The filler com- 
ponent 700 also has the stop 722 in the proximal window 
622 of the wedge plate 600 to further limit distal move- 
ment of the wedge plate 600 relative to the filler compo- 
nent 700. 

15 [0088] Additionally, the cam link 208 is also configured 
to be driven distally in the cam slot 612. Additionally, the 
cam link 208 is also configured to be ride in the filler 
component cam slot 720 shown beneath the wedge plate 
600 in this view. 

20 [0089] As the cam link 208 is driven distally from the 
advancing of the spindle 1 28, the cam link boss 230 en- 
gages the cam surface 614 of the wedge plate 600 to 
drive the wedge plate 600 distally. The wedge plate 600 
will advance distally until it reaches a demarcation line 

25 624 shown in Fig. 30. At the demarcation line 624, the 
cam linkboss231 will engage a disengaging cam surface 
726 of the filler component 700 shown in Fig. 30. 
[0090] The disengaging cam surface 726 is a feature 
in the filler component cam slot 720. Notably, the disen- 

30 gaging cam surface 726 will cam the cam link boss 231 
out of engagement with cam surface 61 4 of cam slot 61 2. 
At this demarcation point 624, the wedge plate 600 no 
longer moves distally. 

[0091] Referring now to Figs. 31 through 34, the vari- 
35 ous assembled portions of the wedge plate 600, the filler 
component 700, andthe driverbar200 will be discussed. 
The wedge plate 600 lies over the filler component 700 
which is positioned on the spindle 1 28. The jaws 1 6 have 
a pair of flexible legs 17a, 17b. The legs 17a, 17b are 
40 fixed to a base member 1 7c. The jaws 1 6 are located at 
a distal end relative to the flexible legs 1 7a, 17b. A pair 
of locking arms 1 9a, 1 9b extends from the base 1 7c and 
terminates in a pair of tabs 21 a, 21 b. Tabs 21 a, 21 b 
engage a pair of holes (not shown) in the elongated outer 
45 tube 14 in order to secure the jaws 1 6 to the elongated 
tube 14. 

[0092] The filler component 700 is disposed immedi- 
ately proximal relative to the jaws 1 6 and does not move 
relative to the elongated outer tube 14. Referring now to 

50 Figs. 31 through 33, there is shown a view of the wedge 
component 600 disposed over the driver bar 200 and 
resting on the spindle 1 28. The wedge plate 600 is under 
the filler component 700 in Fig. 31 . The wedge plate 600 
being best shown with the jaws removed in Fig. 33. The 

55 jaws 1 6 are configured to receive the rounded distal end 
61 6 of the wedge plate 600. The rounded distal end 61 6 
initially separates the jaws 16. The rounded distal end 
61 6 maintains the jaws 16 in a separate and aligned con- 
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figuration during insertion of the clip 300 in the channel 
24 of the jaws 16. 

[0093] The wedge plate 600 has the rounded distal 
end 61 6 that maintains the jaws 1 6 separated and notably 
prevents any flexing or torque of the jaws 16. Each of the 
jaws 1 6 has a cam feature 23a, 23b to guide the rounded 
distal end 61 6 of the wedge plate 600 between the jaws 
1 6 as shown in Fig. 32 in an easy and repeatable manner. 
Cam feature 23a, 23b are on an inner surface of the jaws 
16 as shown and is between the first raised camming 
surface 21 2 and the second raised camming su rface 21 4. 
[0094] Referring to Fig. 34, there is shown a view of 
the spindle 1 28 having the slider joint 202 and the driver 
bar 200 having the wedge plate 600 removed for illustra- 
tion purposes. The distal end of the driver bar 200 has 
the drivercamming surface 256. The drivercamming sur- 
face 256 cooperates and moves over the first and the 
second raised camming surfaces 212, 214 of the jaws 
16 (Fig. 32) in response to the distal movement of the 
driver bar 200 relative to the jaws 1 6. 
[0095] Referring to a proximal end of the driver bar 
200, the driver bar 200 is connected to the slider joint 
202. The slider joint 202 has a number of latch retractors 
158, 160 as shown in Fig. 34. Latch retractors 158, 160 
extend perpendicular therefrom and are configured to 
extend through the windows 604, 604 in the wedge plate 
600 shown in Fig. 33. These latch retractors 158, 160 
limit a retraction and distal movement of the slider joint 
202 relative to the jaws 16 as shown in Fig. 33. In one 
embodiment of the present clip applier 1 0, latch retractor 
158 retracts while latch retractor 160 limits movement. 
Alternatively, latch retractor 160 may retract while the 
latch retractor 158 limits movement. In another embodi- 
ment, each latch retractor 158 and 160 can switch be- 
tween functions of limiting movement and retracting. In 
still another embodiment, more than two latch retractors 
158, 160 may be provided. Various configurations are 
possible and within the scope of the present disclosure. 
[0096] The operation of the surgical clip applier 1 0 to 
crimp a clip 300 around a target tissue, such as a vessel, 
will now be described. Referring now to Fig. 35 and Fig. 
36, the trigger 18 is shown in an uncompressed state 
with the driving member 36 in an original position, and 
biased by the spring 38. 

[0097] Referring to Fig. 36A, there is shown the lockout 
mechanism 56 of the surgical clip applier 1 0 with the lock- 
out mechanism 56 in an original initial position. As shown 
in Fig. 36A, the arm 122 of the third rotatable member 
120 has a portion that rests in a channel 121 of the handle 
assembly 12 as shown in Fig. 36A. The third rotatable 
member 120 mates with the lockout wheel 1 12 via post 
1 1 8. In one embodiment, the third rotatable member 1 20 
is an indexer wheel. 

[0098] Referring to an opposite viewshown in Fig. 36B, 
the inner circumference 1 14 of the lockout wheel 1 12 has 
a number of teeth 116 and the escape notch 110. The 
escape notch 110 is disposed at a position around the 
inner circumference 1 1 4. The first rotatable member 1 02 



having the arm 1 04 and the pawl 1 06 is offset from the 
lockout wheel 1 1 2 and is disposed so that the pawl 1 06 
selectively engages with the teeth 1 1 6 as the clip applier 
1 0 is fired. 

5 [0099] After the trigger 18 is fired the first rotatable 
member 1 02 will be radially advanced so that pawl 1 06 
is urged to engage another tooth of the teeth 1 1 6. Refer- 
ring to Fig. 36C through 36E, the lockout wheel 1 12 has 
a predetermined number of teeth 1 1 6 complementary to 

10 the number of clips in the clip carrying channel 302 such 
that when the last clip is fired, the pawl 1 06 will be aligned 
with the escape notch 1 1 0 allowing the pawl 1 06 to enter 
escape notch 1 10 and be freed from the lockout wheel 
112. Referring now to Figs. 36c and 36d, and Figs 36F 

15 through 361 , the lockout mechanism 56 also has a ratch- 
eting arrangement with a ratchet arm 650 and a number 
of ratchet teeth 652. The ratchet arm 650 of the third 
rotatable member 1 20 is designed to engage with ratchet 
teeth 652 and rotate the lockout wheel 1 12 clockwise in 

20 response to actuation of the trigger 1 8. Upon release of 
the trigger 18, the ratchet arm 650 thereafter is rotated 
in an opposite radial direction to move over each of the 
ratchet teeth so as to allow the ratchet arm 650 to move 
counterclockwise to reset to the original position after 

25 each clip 300 is fired while not disturbing the radial ad- 
vancement of the pawl 106. 

[0100] As best shown in Figs. 37 through 42, and with 
reference to Fig. 38, in an unfired state the trip lever 500 
is carried by the spindle 128. The trip lever 500 is biased 
30 by the trip lever spring 502. The trip lever 500 also is in 
contact with the proximal window 41 0 in the feed bar 400. 
The trip block 406 is in a distal position relative to the trip 
lever 500. 

[0101] Referring now to Fig. 39, there is shown the 

35 follower 306 biased by the follower spring 408 in order 
for the clips 300 to be biased in the distal direction. 
[0102] Referring nowto Fig. 40, there is shown another 
cross sectional view of the spindle 128 having the cam 
link 208 and the wedge plate 600 resting on the spindle 

40 128. The slider joint 202 is disposed under the wedge 
plate 600 with the latch member206 disposed intheslider 
joint 202. The spindle 1 28 drives the cam link 208 distal ly 
an initial distance such that the cam link boss 230 on the 
cam link 208 engages the cam slot 612 in the wedge 

45 plate 600. 

[0103] Referring to Figs. 41 and 41 A, there is shown 
another cross sectional view of the outer tube 1 4 having 
the filler component 700. The wedge plate 600 is dis- 
posed under the filler component 700 with the rotatable 

50 member 702 extending therebetween. 

[0104] The wedge plate 700 has the spring bar mem- 
ber 704 that is disposed in the aperture 706. The spring 
bar member 704 biases the rotatable member 702 and 
can deflect at its free end. The rotatable member 702 is 

55 disposed distal relative to the camming feature 210 of 
the spindle 1 28 that is beneath the filler component 700 
shown in dotted lines. Once driven distally, the spindle 
1 28 will advance. The spindle 1 28 will advance the cam- 
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ming feature 21 0. The camming feature 21 0 will be driven 
distally and will deflect the rotatable member 702 in a 
clockwise manner. 

[0105] Referring to Fig. 41 B, there is shown a cross 
sectional view of the spindle 128 showing the various 
components therein along line 41 B-41 B of FIG. 41 . The 
clip 300 rests in the clip channel 302 and has the feed 
bar 400 on a top side thereof. The wedge plate 600 is 
disposed underneath the filler component 700 as shown 
and above the spindle 1 28. The clip channel cover 310 
is disposed above the clip channel 302. 
[01 06] The pusher 41 4 advances each of the clips 300 
into the clip channel 24 as shown in Fig. 42A. Spindle 
1 28 shown in an unfired state in Fig. 42. The spindle 1 28 
is disposed to connect to the slider joint 202. When the 
clip applier 1 0 is being fired, the spindle 1 28 moves dis- 
tally. At a predetermined distance, latch member 206 is 
mechanically forced to cam down and engages channel 
250 of the spindle 1 28 (which is best shown in Fig. 1 1 ) 
in the direction of reference arrow L shown in Fig. 73. 
This allows the slider joint 202 to move with the driver 
bar 200 (when driven) distally. The driver bar 200 thus 
can engage the relevant surfaces to close the jaws 16 
around the clip 300 disposed in the channel 24 between 
the jaws 16. 

[0107] Referring now to Fig. 43, there is shown a per- 
spective view of the wedge plate 600 and the jaws 1 6 in 
an original proximal most position. The wedge plate 600 
has the wedge plate spring 602 in the window 604 around 
the tongue 606. The wedge plate 600 further has a "C" 
shaped window 610 to engage the rotatable member 
702. The cam link 208 is in a proximal-most position rel- 
ative to the cam slot 61 2. 

[0108] Referring to Figs. 44 through 46, the wedge 
plate 600 also has the rounded distal end 616 engage- 
able with the cam features 23a, and 23b to separate the 
first jaw 16a and the second jaw 16b slightly as shown 
later for loading. 

[0109] Referring to Fig. 47, the cam link 208 is initially 
disposed in the cam slot 61 2 in the initial proximal position 
with the filler component 700 disposed below the cam 
link 208 in this view. Referring to the "C" shaped window 
61 0 as shown on the proximal portion of the wedge plate 
600, the rotatable member 702 has the second end 710 
extending through the "C" shaped window 61 0. The first 
end 708 of the rotatable member 702 contacts the spring 
bar member 704 on the filler component 700 that is be- 
neath the wedge plate 600. 

[0110] Referring to Fig. 48, to initiate actuation of the 
clip applier 1 0, the trigger 18 is moved through an initial 
swing as shown by arrow C such that the wishbone link 
26 drives the driving member as shown by arrow D. Re- 
ferring to Fig. 49, the rack 40 on the driving member 36 
begins to slide under the pawl 46 as shown by reference 
arrow E and the pawl 46 rotates to deflect pawl return 
spring 48 by reference arrow F. 

[0111] Referring now to Fig. 49A, the signaling device 
54 is shown. The signaling device 54 also has an internal 



rib 2 that is integral with the handle assembly 12. The 
click lever 78 contacts the click lever spring 80 and upon 
being recoiled from the spring 80, the click lever 78 will 
have the bulbous portion 190 of the click lever 78 contact 
5 the internal rib 2. 

[01 1 2] Upon contacting the internal rib 2, the bulbous 
portion 190 and the internal rib 2 will resonate thereby 
providing the surgeon with the audible indication of clip 
firing. Contemporaneously, as the driving member 36 
10 and the rack 40 advance distally the pawl 46 rotates as 
shown in Fig. 50. If the trigger 18 were released at this 
point, the rack 40 would restrain the pawl 46 against any 
proximal motion and thus prevent release of the trigger 
and any partial or inadvertent partial actuation of the trig- 
's ger18. 

[0113] Also, as shown in Fig. 50A, the lockout wheel 
112 of the lockout device 56 also rotates and has the 
pawl 1 06 contacting the teeth 1 16 on the inner circum- 
ference 1 14 of the lockout wheel 1 12. As shown, the pawl 

20 1 06 will advance from a first tooth space 3 to a next tooth 
space 5 once clip 300 is fired. If another clip 300 is fired, 
the pawl 106 will rotate from space 5 to space 7 and 
continue to advance in a counterclockwise manner until 
the pawl 1 06 reaches the escape notch 1 1 0 once the last 

25 clip 300 has been fired. The surgical clip applier 10 is 
loaded with a number of clips 300 that always exceeds 
a number of teeth of the lockout wheel 112 to ensure that 
the surgical clip applier 1 0 will never dry fire or in other 
words cannot fire without a clip 300. 

30 [0114] Referring to Fig. 51 , during the initial stroke, the 
spindle 128 moves a predetermined distance. As the 
spindle 1 28 moves a predetermined distance distally, the 
trip lever 500 that this biased by the trip lever spring 502 
moves distally and the feed bar 400 is driven distally by 

35 the trip lever 500 engaging the feed bar window 410. 
Referring now to Fig. 52, as a distal most clip 300 is 
moved into the channel 24 of the jaws 16 by pusher 41 4, 
the follower 306 then moves in a distal direction and is 
urged forward by the follower spring 308. The follower 

40 306 moves each of the clips 300 in a distal manner to be 
loaded individually into the channel 24 of jaws 16. 
[0115] Referring now to Figs. 53 through 55, there is 
shown a cross sectional view of the various components 
of the clip applier 1 0 during the initial stroke with the filler 

45 component 700, wedge plate 600, and the cam link 208. 
As the spindle 128 moves distally, the boss 230 on the 
cam link 208 contacts the cam surface 614 on the cam 
slot 61 2 of the wedge plate 600 as shown in Fig. 55. The 
cam link 208 moves distally with the spindle 1 28 and the 

50 cam surface 61 4 is also urged distally relative to the filler 
component 700. 

[01 1 6] Referring now to Fig. 56, the pusher 41 4 urges 
and advances an individual clip 300 into the channel 24 
of the jaws 1 6 while at an opposite end, the spindle 1 28 
55 has a suitable geometry such that the spindle 128 has 
not contacted the driver bar 200 in order to actuate and 
close the jaws 16. 

[01 1 7] Referring to Fig. 57, as the cam link 208 is ad- 
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vanced distally, the cam link 208 engages the cam sur- 
face 614 of the cam slot 612 to move the wedge plate 
600 distally relative to the filler component 700. Contem- 
poraneously, the "C" shaped window 61 0 also advances 
distally, and a lateral surface 625 contacts the second 
end 71 0 of the rotatable member 702. The lateral surface 
625 of the wedge plate urges the rotatable member 702 
to rotate counterclockwise as shown. The first end 708 
of the rotatable member 702 upon rotation contacts the 
spring bar member 704 on the filler component 700 and 
causes the spring bar member 704 of the filler component 
700 to deflect. 

[01 1 8] Referring to Fig. 59, the feed bar 400 continues 
to urge the pusher 41 4 with the sloping surface to contact 
a single clip 300. The pusher 41 4 continues to introduce 
the clip 300 into the clip channel 24. At the same time, 
the wedge plate 600 continues to advance and be driven 
distally by the cam link 208 urging the cam surface 614 
of the cam slot 612 as shown by the reference arrow. 
[01 1 9] Fig. 60 shows that the spring bar member 704 
after being deflected by the rotatable member 702 recoils 
in a direction of reference arrow G. The recoil moves the 
rotatable member 702 clockwise so the second end 71 0 
contacts a lateral side 626 of the "C" shaped window 610 
as shown by reference arrow H. The rotatable member 
702 thus conveniently holds the wedge plate 600 in a 
most distal position and completely controls a position of 
the wedge plate 600 for loading. 
[0120] The cam link 208 at this most distal position of 
Fig. 60 contacts the camming feature or the disengaging 
cam surface 726 of the filler component cam slot 720 on 
the filler component 700. The cam link 208 is now 
cammed out of engagement with the cam surface 614 
and the wedge plate 600 is at its most distal position, and 
the cam link 208 no longer drives the wedge plate 600 
distally. 

[0121] Referring to Figs. 62 and 63, the rounded distal 
end 616 of the wedge plate 600 is now moved in between 
the camming surface 23a, 23b of the first and the second 
jaw components 1 6a, 1 6b as shown. The rounded distal 
edge 616 of the wedge plate 600 thus moves the first 
and second jaw components 1 6a, 16b opposite from one 
another as shown for gently increasing a size of the chan- 
nel 24. This additionally restrains each of the jaw mem- 
bers 1 6a, 1 6b from flexing with regard to one another 
preventing any torque on the clip 300 as it is being in- 
serted between the jaws 16 as shown by the reference 
arrows. 

[0122] As best show in Fig. 64, the cam link 208 con- 
tinued to advance distally in the cam slot 612 while the 
wedge plate 600 is held by the rotatable member 702 at 
the second end 710. Rotatable member 702 is held by 
the spring bar member 704 at the second end 710 be- 
tween the spring bar member 704 and a lateral wall of 
the aperture 706 of the filler component 700. Referring 
to Fig. 65, the spindle 128 continues to move distally 
through the stroke, and the trip lever 500 is urged distally 
with the spindle 128. 



[0123] At the proximal end of the feed bar 400, the 
camming surface of the feed bar 400 and the trip lever 
500 are cammed out of engagement relative to one an- 
other. The trip lever 500 is cammed out of engagement 

s relative to the window 410 of the feed bar 400 by the 
toothed member 420 of the trip block 406. This allows 
the feed bar 400 to return to a proximal initial position 
due to the biasing of the feed bar 400. Thus, the loading 
of the clip 300 into the channel 24 is complete and the 

10 feed bar 400 is retracted back to an initial position by 
spring tension. 

[0124] Referring to Fig. 66, the distal portion of the feed 
bar 400 is shown completing the loading of the clip 300, 
and thereafter retracts to an initial proximal location of 
15 the clip applier 1 0. 

[0125] As best shown in Fig. 67 and 67A, there is 
shown a bottom view of the wedge plate 600 (FIG. 67), 
and a top view the filler component 700 (FIG. 67A), and 
the spindle 128 shown in dotted lines. The spindle 128 
20 has the camming feature 21 0 or edge that contacts the 
second end 71 0 of the rotatable member 702 as the spin- 
dle 128 advances distally. As shown from the opposite 
view, the camming feature 210 is advanced distally and 
deflects the rotatable member 702 in a counterclockwise 
25 manner. The rotation causes the first end 708 of the ro- 
tatable member 702 to likewise deflect the spring bar 
member 704 of the filler component 700. Notably, the 
rotatable member 702 is no longer holding the wedge 
plate 600 and the wedge plate 600 is permitted to retract 
30 by spring torsion. 

[0126] Referring now to Fig. 68, as being moved dis- 
tally by the spindle 1 28, the trip lever 500 is cammed out 
of engagement with the feed bar window 41 0. This per- 
mits the feed bar 400 to retract in a proximal direction as 
35 shown by arrow J. The spindle 128 continues to advance 
distally during the stroke. 

[01 27] Referring to Fig. 69, there is shown the clip 300 
inserted into the channel 24 between the jaws 16. As 
best shown in Fig. 69, the feed bar 400 now retracts after 
40 reaching a most distal position to the next clip 300 and 
the loading is completed. The trip lever 500 is cammed 
out of engagement with the feed bar 400 and this allows 
the pusher 41 4 to retract proximally. As shown in Fig. 69, 
the feed bar 400 retracts so the nose of the pusher 41 4 
45 aligns to an initial position for loading the next clip 300 
of the number of clips into the channel 24. 
[0128] Referring now to Fig. 69A, there is shown a 
cross sectional view of the handle assembly 12. The trig- 
ger 18 is being fired by the surgeon and typically is 
50 grasped and pulled in a direction of reference arrow A. 
The trigger 18 moves the wishbone link 26 that advances 
to the end of the longitudinal window 60 of the actuator 
plate 50. The actuator plate 50 driven distally moves the 
protrusion 70 link to the LCD lever 52 that contacts a 
55 suitable LCD contact 1 00 on the LCD unit 96 to change 
the display on the LCD display 98 and/or change the 
displayed parameter. The wishbone link 26 also drives 
the driver member 36 distally to advance the spindle 1 28. 
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[0129] The signaling device 54 is also driven by the 
actuator plate 50 and has the click lever 78 commencing 
to rotate to contact the rib 2 of the handle assembly 12. 
[0130] Referring nowto Fig. 70, as the stroke progress- 
es, the spindle 128 and the trip lever 500 continue to 5 
move distally, and the trip lever 500 is completely 
cammed down to be underneath the trip block 406 so the 
feed bar 400 is disengaged from the trip lever 500 and 
the feed bar can retract proximally behind the nest most 
distal clip in the clip channel 302. 10 
[0131] Referring to Fig. 71 , there is shown a top view 
of the wedge plate 600. As discussed previously, the 
spindle 1 28 continues to moves the cam link 208 distally 
through the cam slot 612. Referring to the "C" shaped 
window 61 0 of the wedge plate 600 and the filler com- 15 
ponent 700 shown above the wedge plate 600, there is 
shown the rotatable member 702. The rotatable member 
702 has a first proximal end 708 and an opposite second 
distal end 71 0. The second distal end 71 0 of the rotatable 
member 702 snaps back into the more distal region of 20 
the "C" shaped window 61 0. The spring bar member 704 
deflects and returns to an original position. 
[0132] Referring to Fig. 72, the rounded distal end 616 
of the wedge plate 600 is retracted from the jaws 1 6 after 
loading and moves in a proximal position. As shown in 25 
Fig. 72, the clip 300 rests in the channel 24 of the jaws 
for application of a compressive force by the jaws. 
[0133] Referring to Fig. 73A, the actuator plate 50 in 
the handle portion 12 continues to move distally urging 
audible click lever 78 to rotate counterclockwise. The au- 30 
dible click lever 78 is then deflected by the click spring 
80. Referring to Fig. 73, the latch member 206 is cammed 
in a direction toward the spindle 128 so the driver bar 
200 can now be engaged and move distally to apply the 
required compressive force. The driver bar 200 is en- 35 
gaged by the spindle 128. The driver bar 200 is driven 
distally to force jaw legs 1 6a and 1 6b toward one another 
so as to compress clip 300 on a vessel. 
[0134] Referring to Fig. 74, there is shown across sec- 
tional view of the handle assembly 1 2 during afull stroke. 40 
The pawl 46 resets itself so that the instrument can retract 
and reset when the trigger 1 8 is released. The rack 40 
on the driving member 36 is cleared from the pawl in the 
full stroke position. 

[0135] Notably, the audible click lever 78 contacts the 45 
rib 2 of the housing of the handle 1 2 by havingthe bulbous 
portion 190 sharply contacting the rib 2 making a loud 
and audible clicking sound. The audible click lever 78 is 
rotated by the actuator plate 50 that is moved distally by 
the driving member 36. 50 
[0136] Referring to Fig. 76, there is shown the cross 
sectional view of the endoscopic portion at the full stroke. 
A full stroke of the spindle 1 28 is required to take a clip 
300 from an initial position to a fully inserted position in 
the jaws 1 6. The spindle 1 28 driven to a distal most po- 55 
sition moves the driver bar 200 to crimp the clip. 
[0137] Fig. 77 through 79 shows the driver bar 200 
having the camming surfaces 256 that engage other the 
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first and the second raised camming surfaces 214, 216 
being on each of the jaws 1 6a, 1 6b. The driver bar 200 
rides the raised surfaces to close the jaws 16 with the 
clip 300 in the channel 24. As shown in cross section 
along line 79-79 of Fig. 78, Fig. 79 shows the driver bar 
200 with a T" shaped channel that closes over the cam- 
ming raised surfaces 212, 214 of the jaws 16 to apply a 
compression on the clip 300 in the channel 24. 
[0138] Referring to Fig. 80, the clip applier 10 has a 
security mechanism being provided to prevent an over 
stroke or excessive compression of the clip 300 in the 
channel 24 by the jaws 1 6 by squeezing. Such an exces- 
sive compression may cause one or more detriments 
such as an excessive compression of the clip 30 or dam- 
age to the driver bar 200, or the jaws 1 6. If the trigger 1 8 
is continued to be squeezed past a full stroke required 
for a full forming of a clip 300 as shown in Fig. 81, the 
impact spring 196 of Fig. 80 compresses in the spaced 
defined by the knob 20 and the bushing 1 56. The impact 
spring 196 prevents any further distal movement of the 
spindle 128 by absorbing force beyond what is required 
to close a clip on a vessel. 

[01 39] Once the trigger 1 8 is released as shown in Fig. 
82, the pawl 46 rotates against the bias of the pawl return 
spring 48 so the pawl tooth 1 78 ride along the rack 40 to 
reset the handle assembly 14 as shown by the reference 
arrow K. The drive member 36 retracts to reset. The rack 
40 on the drive member 36 moves proximally and back 
under the pawl 46. 

[0140] Referring to Fig. 83, the spindle 128 retracts to 
a proximal position and the latch member 206 is driven 
upwards opposite the spindle 128. Referring to Figs. 84 
through 86, the spindle 1 28 having the camming feature 
21 0 retracts proximally and contacts the rotatable mem- 
ber 702 that rotates first proximal end 708 of the rotatable 
member 702 to contact the spring bar member 704 of 
the filler component 700. 

[0141] Referring to Fig. 85, as the spindle 128 retracts 
in a proximal position, the cam link 208 moves again 
through the cam slot 612 in the wedge plate 600. The 
spindle 128 continued to retract proximally and the cam 
link 208 as shown in Figs. 85 and 86 is drawn proximally 
and resets and is cammed to an original position. 
[0142] It should be understood that the wedge plate 
600 does not retract as it has fully retracted already, and 
the proximal movement by the spindle 128 causes the 
cam link 208 to return to its original position. In this po- 
sition, the clip applier 10 is again in an initial position to 
be retired and this to attach to anotherclip 300 to a vessel. 
[0143] Referring now to Fig. 87 through 89, the first 
rotatable member 102 will continue to ratchet through 
theteeth 1 16 of the lockout wheel 1 12. The lockout wheel 
1 12 will progress and radially advance after each of the 
clips 300 is fired. As shown in Fig. 88, the first rotatable 
member 1 02 will rotate until the pawl 106 will reach the 
escape notch 1 1 0 in the lockout wheel 1 12. The escape 
notch 110 will then allow the pawl 106 to traverse out 
from the lockout wheel 1 12 as shown by arrow K in Fig. 
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[0144] Referringto Fig. 89, the pawl 1 06 will then mate 
with a corresponding notch (A) shown in the trigger han- 
dle 1 8. Upon the pawl 1 06 mating in the notch A, the clip 
applier 10 will be locked and the pawl 106 will prevent 
any further firing or driving of the driving member 36 by 
the trigger 1 8. Thereafter, the clip applier 1 0 may be dis- 
posed in a suitable receptacle. Most preferably, the clip 
applier 10 is loaded with a number of clips 300 that ex- 
ceed the number of teeth in the lockout wheel 1 12. To 
this end, the clip applier 1 0 cannot be dry fired without a 
clip therein. 

[0145] Referring now to Figs. 90 through 92, there is 
shown an alternative embodiment of a number of com- 
ponents of the present clip applier 10. Referring to Fig. 
90, there is shown an exploded view of a wedge plate 
750, a linkcam 752, a filler component 754, andaspindle 
756. 

[0146] The wedge plate 750 is similar to the embodi- 
ment shown previously and has a rounded distal end 758 
and is suitably biased at the proximal end to the filler 
component 754. The rounded distal end 758 preferably 
moves in a distal manner as discussed to be disposed 
between the jaws 1 6 of the clip applier 1 0 for clip loading. 
The wedge plate 750 further has a link cam notch 760. 
The linkcam notch 760 is in a substantially a mid-portion 
of the wedge plate 750. The link cam notch 760 is gen- 
erally orthogonal shaped and is shaped into a lateral side 
of the wedge plate 750. The link cam notch 760 has a 
depth that is suitable to extend about to a middle of the 
wedge plate 750. Alternatively, the link cam notch 760 
may have another shape or be circular orcurved. Various 
configurations are possible and within the scope of the 
present disclosure. The link cam notch 760 preferably 
allows for the link cam 752 to engage and move the 
wedge plate 750 distally. The distal movement introduces 
the rounded distal end 758 between the jaws 16. Distal 
movement of the spindle 756 disengages the wedge 
plate 750 at a predetermined line of demarcation. 
[0147] The filler component 754 being shown above 
the wedge plate 750 in Fig. 90 does not move relative to 
the other components and is intended to remain station- 
ary. The filler component 754 has a link cam aperture 
762. The link cam aperture 762 is a circular shaped fea- 
ture that is disposed in the filler component 754 to allow 
the link cam 752 access. The link cam aperture 762 is in 
a complementary location relative to the link cam notch 
760 of the wedge plate 750. The location allows a portion 
of the link cam 752 to engage the link cam notch 760. 
[0148] The link cam 752 preferably has two discrete 
portions. The link cam 752 has a first base 764 and a 
second arm 766. The first base 764 rests and is rotatably 
mounted in the link cam aperture 762 of the filler com- 
ponent 754. The second arm 766 is connected to the first 
base 764. The second arm 766 is engageable with the 
link cam notch 760 of the wedge plate 750. The second 
arm 766 also has a post 767 that rides in a cam slot 768 
of the spindle 756. The link cam 752 preferably has a 



portion that rotates to move another member a certain 
fixed distance, and then at the conclusion of the move- 
ment to return the member to its initial position. 
[0149] Referring now to the spindle 756, the spindle 
5 756 is shown disposed below both the filler component 
754 and the wedge plate 750 in Fig. 90 and has a cam 
slot 768. As can be understood, referring now to the cam 
slot 768 from a distal starting location 770 along the cam 
slot 768 to a proximal ending location 772, it is understood 
10 that the post 767 of the second arm 766 of the link cam 
752 rides in the cam slot 768 and follows the precise path 
of the cam slot 768 as the spindle 756 advances distally 
through the stroke. The post 767 drives the wedge plate 
750 in the cam slot 768 until a certain line of demarcation 
15 is reached, then a spring (not shown) or another biasing 
device of the link cam 752 retracts the post 767. 
[0150] Referring now to Fig. 91 a, there is shown the 
filler component 754 resting on the wedge plate 750 in 
an assembled state. As can be understood from the fig- 
20 ures, the link cam aperture 762 is shown with the first 
base portion 764 being in the link cam aperture 762 of 
the filler component 754. One skilled in the art should 
appreciate that the first base portion 764 can freely move 
or freely rotate in the link cam aperture 762 of the filler 
25 component 754. One skilled in the art should further ap- 
preciate that the first base portion 764 of the link cam 
752 can rotate the second arm portion (not shown) un- 
derneath the filler component 754 with any desired de- 
gree range of rotation and with accuracy, and the clip 
30 applier 1 0 is not specifically limitedto any specific amount 
of rotation. 

[0151] Referring now to Fig. 91 b, there is shown a 
view of the wedge plate 750 resting on the spindle 756 
with the filler component 754 of Fig. 91 a being removed 
35 simply for illustration purposes only. As can be now seen 
with the filler component 754 of Fig. 91 a removed, the 
link cam 752 has the second arm 766 with the post (not 
shown) engaged to the link cam notch 760 of the wedge 
plate 750. In this manner, as the second arm 766 of the 
40 link cam 752 rotates, the post 767 will urge the wedge 
plate 750 distally and notably will urge the rounded distal 
end 758 shown on the distal side between the jaws 16 
for loading the clip. 

[0152] Referring now to Fig. 91c, there is shown the 
45 cam slot 768 of the spindle 756 in broken lines being 
beneath the wedge plate 750. In the distal most starting 
location 772 of the cam slot 768, the cam slot 768 will 
not disturb an orientation of the linkcam 752. However, 
as the post 767 of the second arm 766 contacts cam 
50 feature 774 of the cam slot 768 shown in broken lines, 
the second arm 766 will be cammed counterclockwise, 
and thus drive the wedge plate 750 by engaging and 
pushing the link cam notch 760 distally. As the spindle 
756 is continued to be driven distally through the stroke, 
55 the post 767 of the second arm 766 of the link cam 752 
will traverse past the cam feature 774. Notably, at this 
location, the rounded distal end of the wedge plate 758 
will be between the jaws 16 for loading. 
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[01 53] Referring now to Fig. 92, there is shown a close 
up view of the link cam 754 along window 92 of FIG. 91 
c in the cam slot 768 of the spindle 756. As the link cam 
754 is driven distally past the camming feature 774 of 
the spindle 756, the link cam 754 will be driven into the 
proximal most location 770 of the cam slot 768. This prox- 
imal most location 770 of the cam slot 768 will permit 
retraction of the wedge plate 750 once the jaws 1 6 have 
been loaded and as the spindle 756 is continued to ad- 
vance through the stroke for firing. 
[0154] Referring nowto Fig. 93, there is shown another 
alternative embodiment of the present clip applier 10. 
The clip applier 1 0 in this embodiment has the signaling 
device 54. The signaling device 54 as discussed previ- 
ously provides an indication to the surgeon that a surgical 
event has occurred, is occurring orwill occur in the future. 
[0155] The surgical event may be any event associat- 
ed with the clip applier 1 0, related to the surgical proce- 
dure, or both. In one embodiment, the surgical event may 
be related to the number of available surgical clips re- 
maining in the clip applier 10. In another embodiment, 
the surgical event may be related to an indication of a 
time as to when the clip 300 is recommended to be fired. 
In another embodiment, the surgical event may be relat- 
ed to or preventing any dry firing of the clip applier and 
the signaling device 54 may alert the surgeon that the 
number of surgical clips 300 in the clip applier 1 0 are too 
low and that a new clip applier 10 or another device 
should be procured. In another embodiment, the surgical 
event may be other important or convenient parameters 
of the surgery such as a total time of surgery. Various 
configurations are possible and within the scope of the 
present disclosure, and the signaling device 54 prefera- 
bly assist the surgeon with feedback of parameters that 
can not be readily seen, especially in tandem with using 
other endoscopic instruments. 

[0156] Referring now to Fig. 93, there is shown a first 
component 776 of the signaling device 54. The first com- 
ponent 776 is acylindrical shaped member. Thefirst com- 
ponent 776 preferably has a proximal opening 778. The 
proximal opening 778 has a channel 780. The channel 
780 also has first and second lateral sub channels 780a, 
and 780b that extend into the lateral sides of the first 
component 776. The proximal opening 778 also has an 
interior lateral surface 780c that is disposed to surround 
an interior of the channel 780. 

[0157] The first component 776 also has a distal side 
782 having a camming feature 784. In this embodiment, 
the distal side 782 has the camming feature 784 being a 
first and a second pointed ends 786, 788. Referring now 
to Fig. 94, there is shown a top view of the first component 
776. As can be understood from the drawings, the first 
and the second pointed ends 786 and 788 (the first end 
being obstructed by the side view of the drawing shown 
in Fig. 93) protrude outward and away from the first com- 
ponent 776 at the distal side 782. The first component 
776 also has a shelf 787. Referring now to Fig. 95, there 
is shown a top view of the first component 776. The first 



component 776 (in this view) has the first and the second 
pointed ends 786, 788 extending outwardly from the dis- 
tal side 782. 

[0158] Referring nowto Fig. 96, there is shown a view 

5 of the proximal opening 778 and channel 780. As can be 
understood the channel 780 is suitably sized to permit 
another member access therein. The channel 780 also 
has the lateral sides with the first lateral subchannel 780a 
and the second lateral sub channel 780b. 

10 [0159] Referring now to Fig. 97, there is shown a sec- 
ond component 790 of the signaling device 54. The sec- 
ond component 790 is a lever type structure and is ca- 
pable of rotation about one rotational axis shown as ref- 
erence A for illustration purposes. The second compo- 

15 nent 790 has a main post 792. The main post 792 sits 
on a base portion 794 has a camming surface 796, and 
is for insertion in the first component 776. Preferably, the 
camming surface 796 has a suitable size to receive one 
of the first and the second pointed ends 786 and 788. 

20 Notably, the second component 790 rotates. 

[0160] The second component 790 also has another 
second post 902 and a third post 904. The second post 
902 is connected to the main post 792 by a linkage 906 
and the third post 904 is connected to the main post 792 

25 by another second linkage 908. Preferably, the main post 
792 extends into the channel 780 of the first component 
776 and the first pointed end 786 engages with a first 
sub recess 910 of the camming surface 796. Upon rota- 
tion, the first pointed end 786 of the first component 776 

30 will ride in the cam surface 796 causing the first compo- 
nent 776 to move away from the second component 790. 
The first pointed end 786 will advantageously traverse 
from the first sub recess 91 0 to an adjacent second sub 
recess 91 2 when the first component 776 is rotated caus- 

35 ing the first component 776 to move away from the sec- 
ond component 790 in a direction parallel to the longitu- 
dinal axis A. 

[0161] Referring nowto an interior view of the handle 
portion 12 of the clip applier 10 shown as Fig. 98, there 

40 is shown a rib portion 91 4 that extends inwardly and into 
the handle portion 1 2. The rib portion 91 4 is a cylindrical 
shaped feature. The rib portion 91 4 is preferably molded 
into the handle portion 1 2. The rib portion 91 4 has a lateral 
strip 916. The lateral strip 916 is an orthogonal shaped 

45 member that is integrally connected with the cylindrical 
shaped rib portion 914. 

[0162] Fig. 99 shows an interior view of an opposite 
lateral side of the handle portion 1 2 of the clip applier 1 0 
that mates with a portion of the handle portion 1 2 shown 

50 in Fig. 98. Fig. 98 shows a partially assembled view of 
the signaling device 54 of the clip applier 10 having a 
spring 901 that rests on the shelf 787 of the first compo- 
nent 776. As can be understood from Fig. 98, the lateral 
strip 91 6 of the rib portion 916 (shown in Fig. 98) engages 

55 and is disposed through the first cylindrical portion 776. 
The lateral strip 916 prevents the first component 776. 
from rotating. As the first component 776 attempts to ro- 
tate relative to the fixed lateral strip 91 6 of the rib portion 
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914 (shown in Fig. 98), the lateral strip 916 contacts and 
prevents the first component from moving due to contact 
with a lateral side of the first lateral sub channel 780a. 
[0163] Referring still to Fig. 98, the driver bar 918 is 
connected to actuator plate 920. The actuator plate 920 
in this embodiment has a notch 922 on a proximal side 
thereof. The notch 922 engages the second post 902 of 
the second component 790. As the driver bar 91 8 is driv- 
en distally, the driver bar 91 8 will also urge the actuator 
plate 920 distally in a likewise manner. The actuator plate 
920 having the notch 922 will also rotate the second post 
902 of the second component 790 (shown in Fig. 97). 
The second component 790 will likewise rotate in a coun- 
ter clockwise mannerthereby rotating the cam notch 796 
(shown in Fig. 97). The cam notch 796 (shown in Fig. 97) 
will also rotate and attempt to rotate the first pointed end 
786 (shown in Fig. 95) of the first component 776. How- 
ever, the lateral strip 916 (shown in Fig. 98) prevents 
such rotation. This causes the first component 776 to 
traverse away from the second component 790 with the 
spring 901 biasing the first component 776 in a direction 
inward toward the second component 790. The cam 
notch 796 will then cause the first component 776 to sep- 
arate from the second component 790 and ride up the 
cam notch 796. As the first component 776 traverses in 
the cam notch 796, the first component 776 will then re- 
turn and sharply contact the second component 790 due 
to the biasing of the spring 901 . This sharp contact be- 
tween the first component 776 and the second compo- 
nent 790 causes an audible click of the surgical event 
such as a clip being fired. This indication provides feed- 
back to the surgeon that the clip has been fired. Various 
configuration are possible and within the scope of the 
present disclosure. Fig. 1 00 illustrates a clip 300 applied 
to a vessel. 

[0164] In another embodiment of the present disclo- 
sure, the clip applier 1 01 0 includes a lockout device. The 
lockout device is located in the handle portion 12 of the 
instrument 1010, and locks operation of one or more su- 
bassemblies of the instrument 1 01 0. The lockout device 
is configured to prevent activation of the instrument irre- 
spective of the force applied to the trigger 1 4. The lockout 
device in this embodiment prevents the spindle 1 28 from 
moving longitudinally. Thus, the driver bar 200 (or other 
subcomponents thereof) can not crimp a clip between 
the jaws 1 6a, 1 6b when there are no remaining clips 300 
in the clip applier 1 0. 

[0165] More particularly, after a predetermined 
number of clips 300 have been fired from the clip applier 
1010, the clip applier 1 01 0 will automatically lock to pre- 
vent further deployment of clips. In this manner, the lock- 
out provides a tactile feedback to the surgeon that there 
are no remaining clips 300 to be applied to tissue since 
there are no clips 300 remaining in the clip applier 101 0. 
Referring to Fig. 101, a number of components of the 
lockout device will be shown and described. Fig. 101 il- 
lustrates that the clip applier 1 01 0 has a spring 1 1 00 that 
is disposed in a predetermined location of a clip carrying 



channel 1102 (Fig. 102). Although shown as being as- 
sociated with the clip carrying channel 1 102, the spring 
1 100 may be disposed in other areas of the clip applier 
1010, such as in a magazine, or with an embodiment 

5 where the clip applier 1 01 0 does not include a clip car- 
rying channel 1 1 02, the spring 1 1 00 may be disposed or 
located in other areas. The spring 1 1 00 has a first can- 
tilevered free end 1 1 08 and an opposite end 1 1 04. End 
1 1 04 is adapted to receive a lockout bar 1 1 06 (See Figs. 

10 104 and 105). The clip carrying channel 1102 is repro- 
duced in Fig. 1 02 and Fig. 1 03 in a top view. As can be 
understood, the distal side 1112 (Fig. 103) of the channel 
1 1 02 has the aperture 1110. 

[0166] Referring to Figs. 104 and 105, the clip applier 

15 1010 also has a lockout bar 1 1 06. The lockout bar 1 1 06 
is reproduced in Fig. 1 04 in a top view. The lockout bar 
1106 includes a first end 1114, and a second opposite 
hook end 1 1 1 6. The lockout bar 1 1 06 is sufficiently sized 
so as to be wedged between a ceiling and a floor of the 

20 clip carrying channel 1 102. In another embodiment, the 
bar may be wedged between a ceiling and a floor of a 
clip magazine. The groove in the second hook end 1116 
is adapted to engage a clip follower 1118 (Fig. 115) of 
the clip applier 1010. However, the lockout bar 1 1 06 may 

25 be removably or permanently connected to the clip fol- 
lower 1 1 1 8 by other methods such as a snap-fit arrange- 
ment, a friction-fit arrangement, a screw-fit arrangement, 
a pin arrangement, or any other arrangement such that 
first end 1 1 14 may move. The lockout bar 1 1 06 is retained 

30 between the bottom of the channel cover and the floor 
1 1 02' of the clip carrying channel 1 1 02. The lockout bar 
1 106 rests in a distal slot 1 1 17 formed in the clip follower 
1 1 1 8 (as shown in Fig. 1 1 5). The slot 1 1 1 7 is shown as 
generally orthogonal, but may have any similar or differ- 

35 ent shape known in the art to permit the components to 
rest in the clip follower 1118. The lockout bar 1 1 06 does 
not by itself lockout the clip applier 1010, but instead 
merely moves upwardly through the clip carrying channel 
1 102 when there are little or no remaining clips 300 in 

40 the clip carrying channel 1 1 02. 

[0167] Fig. 106 illustrates a partially assembled view 
of the lockout spring 1 1 00 with the lockout bar 1 1 06. Re- 
ferring to Fig. 1 06 and 1 09, clip follower 1118 biases a 
stack of clips 300 in a clip carrying channel 1102 in a 

45 distal manner so the clips 300 may be available to be 
loaded between the jaws 1016a, 10166b in order to be 
applied to tissue as shown in Fig. 1 00. The clip follower 
1 1 1 8 has a distal slot 1117 (Fig. 1 07). The lockout bar 
1 1 06 is adapted to be received in the slot 1117 and move 

50 distally with the clip follower 1118 each time the clip ap- 
plier instrument 1 01 0 is fired, and the clip follower 1118 
is advanced distally. 

[0168] Fig. 108 shows that the clip applier 1010 has a 
feed bar 1 120. The feed bar 1 120 reciprocates distally, 
55 then proximally during each stroke of the firing trigger to 
load a single clip 300 between the jaws 1016a, 1016b 
(Fig. 1 1 1) of the clip applier 1010. The feed bar 1 1 20 has 
a distal window 1 122. The feed bar 1 120 is made from 
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a thin metallic material and is moved distally by a trip 
lever (not shown) and trip lever spring (not shown) as 
previously discussed with regard to the embodiment 
above. The feed bar 1 120 is advantageously disposed 
above the clip follower 1118 (shown in Fig. 1 1 0) and the 
clip carrying channel 1 102 (shown in Fig. 1 12). The prox- 
imal end of the feed bar 1 1 20 has a pair of fins 1119 (Fig. 
1 08). The fins 1119 engage a proximal window 11 34 of 
a spindle 1 132 of the clip applier 1 01 0 (Fig. 1 1 7). In an- 
other embodiment, the proximal end of the feed bar 1 120 
may have a single fin, or a member which engages win- 
dow 1 1 34 (or a particular) slot of the spindle 11 32. 
[0169] Referring now to Fig. 109, each time a clip 300 
is fired from the instrument 1010 the clip follower 1118 
will advance distally relative to the clip carrying channel 
1 1 02. Fig. 1 1 0 shows a side view of the components of 
the clip applier 1 0 with the clip follower 1 1 1 8 in its distal 
most position, and the cover of the clip applier 1 010 re- 
moved for illustration purposes. The feed bar 1120 in- 
cludes a distal nose 1 128 which advances the clips be- 
tween the jaws (not shown). The feed bar 1 1 20 also has 
a distal window 1 122. The clip follower 1 1 1 8 is positioned 
beneath the feed bar 1 1 20 and has a slot 1117. The lock- 
out bar 1106 is positioned in the slot 1117 of the clip 
follower 1118. As shown in Fig. 110, in the distal most 
position, the lockout bar 1106 will deflect upward and 
engage window 1 1 22 of the feed bar 1 1 20. 
[0170] Fig. 1 1 1 shows a top perspective view of the 
components of the clip applier 1 01 0. The clip applier 1010 
has a first jaw 1016a, a second jaw 1016b, a stop 1018 
connected to a cover 1020, and a feed bar 1120. Feed 
bar 1120 has the distal window 1122. The lockout bar 
1 106 extends into the distal window 1 122 when the fol- 
lower 1 1 18 is in its distal most position, i.e., when there 
are no remaining clips. In another embodiment, the lock- 
out bar 1 106 extends into the distal window 1 122 when 
the follower 1118 is in its partially distal most position, 
i.e., when there are little remaining clips such as one, 
two, orthree remaining clips. Various arrangements and 
position of the window 1 1 22 are possible and within the 
scope of the present disclosure, and it should be appre- 
ciated that the window 1 122 can be placed at varied lo- 
cations to lockout the clip applier 1 01 0 with any number 
of remaining clips in the clip applier 101 0. 
[0171] Fig. 1 12 shows a top perspective view of the 
components of the clip applier 1 01 0 with the cover 1 020 
of Fig. 1 1 1 removed and showing the nose 1 128 of the 
feed bar 1 120. As shown, the clip follower 1 1 1 8 is in the 
clip carrying channel 1102 and will advance clips in a 
distal direction until it reaches its distal most position as 
shown. As can be seen from Fig. 112, the clip follower 
1118 is in the distal most position (as an example for 
illustration purposes) when there are no remaining clips 
in the clip carrying channel 1 1 02 or available to be fired 
by the clip applier 1 01 0. The feed bar 1 120 having the 
distal window 1 1 22 in this distal most position aligns with 
the lockout bar 1 1 06. The lockout bar 1 1 06 in this distal 
most position will be deflected upwardly and extend 



though the distal window 1 1 22. 

[0172] Fig. 113 shows a top perspective view of the 
components of the clip applier 1010 with the cover 1 020 
and the feed bar 1 120 both removed for illustration pur- 

5 poses to show the relationship between the lockout bar 
1 1 06 and the clip follower 1 1 1 8. As seen in Fig. 1 1 3, the 
clip carrying channel 1102 has a number of fingers 
1103" on the lateral sides of the clip carrying channel 
1 1 02 to maintain the clips (not shown) aligned in the clip 

10 carrying channel 1 1 02. Clip follower 1 1 1 8 is positioned 
in the clip carrying channel 1 102. The lockout bar 1106 
is shown positioned in the slot 1117. It should be appre- 
ciated the lockout bar 1 1 06 and the slot 1117 may have 
different shapes and geometries, and the present disclo- 

15 sure is not limited to any particular shape or geometry. 
It should further be appreciated the follower 1118 and 
the lockout bar 1 1 06 may be formed as an integral mem- 
ber with one another. Various configurations are possible 
and within the scope of the present disclosure. 

20 [0173] Referring to Fig. 114, there is shown a bottom 
viewoftheclipfollower 1118. Inthisview, the clip follower 
1118 is shown as having the slot 1117 being generally 
orthogonal shaped and disposed along a longitudinal ax- 
is A of the clip follower 1 1 18. As can be seen from Fig. 

25 114, beneath the lockout bar (not shown) is the lockout 
spring 1 1 00, and the spring 1 1 00 biases the bar 1 1 06. 
The lockout spring 1 1 00 has a bulbous member 1 1 08' at 
end 1 1 08. The bulbous member 1 1 08' of spring 1 1 00 is 
large enough so as to pass over and avoid being caught 

30 in the aperture 1110 in the clip carrying channel 1102 
(shown in Fig. 103). 

[0174] Once the member 1 108' of spring 1 100 reaches 
a predetermined point on the clip carrying channel floor 
1 1 02' or a location where member 1 1 08' is located past 

35 aperture 1 1 1 0 in Fig. 1 03, the hook portion 1 1 1 6 of the 
lockout bar 1 1 06 will fit into and engage aperture 1110. 
[0175] Referring to Fig. 1 15, there is shown a cross 
sectional view of the clip follower 1118 having the lockout 
bar 1 1 06 positioned in the slot 1 1 1 7 of the clip follower 

40 1118. The view is taken along section line 116-116 of 
Fig. 11 4. Slot 1 1 1 7 of the clip follower 1118 has a pin 
1 1 1 7a that is disposed in the groove on the hook portion 
1 1 1 6 of the lockout bar 1 1 06. Pin 111 7a prevents the 
lockout bar 1 1 06 from being separated from the clip fol- 

45 lower 1118 during distal movement. 

[0176] Disposed underneath the lockout bar 1106 is 
the lockout spring 1 1 00 that biases the lockout bar 1 1 06 
in a direction opposite the clip carrying channel 1 1 02 as 
shown in Fig. 1 1 4. Prior to the last clip being applied, the 

50 lockout bar 1 106 is retained between the bottom surface 
of the channel cover andthe floor 1 102' of the clip carrying 
channel 1102. 

[0177] Fig. 1 10 illustrates that at the distal most posi- 
tion of the clip follower 1118, the lockout spring 1 1 00 will 
55 move and rotate the free end 1114 of the lockout bar 
1 106to a position extending above theclipcarryingchan- 
nel 1 1 02. Thus, the free end 1 1 1 4 of the lockout bar 1 1 06 
will rotate upward and escape through the ceiling 1 103' 
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of the clip carrying channel 11 02 at the distal position of 
the clip follower 1 1 1 8 to engage the distal most window 
1 1 22 of the feed bar 1 1 20 as shown in Fig. 1 1 0. The hook 
portion 1 1 1 6 of the lockout bar 1 1 06 will rotate down and 
engage aperture 1110 in the floor of the clip carrying 
channel 1 102. 

[0178] The distal window 11 22 of the feed bar 1 120 is 
shown above immediately adjacent to the nose 1 1 28 of 
the feed bar 1 1 20 (Fig. 1 1 6). The free end 1 1 1 4 of the 
lockout bar 1 1 06 of Fig. 1 1 0 will move above and through 
the clip carrying channel 1 1 02 and will engage the distal 
window 1 122 of the feed bar 1 120 as shown in Fig. 110. 
[0179] A spindle 11 32 is shown in Figs. 117 and 118. 
On a proximal side, the window 1134 is suitably sized 
and positioned such that the fins 1119 of the feed bar 
1 1 20 (shown in Fig. 1 08) simply rest in the window 1 1 34 
of the spindle 1132 during normal operation of the clip 
applier 1010 without effecting the distal or proximal 
movement of the spindle 1132. The window 1134 is 
shown in an enlarged view in Fig. 1 1 9. 
[0180] As shown in Fig. 119, the window 1134 has a 
generally orthogonal shape and the outer lateral surface 
of the window 1 1 34 will not interfere orcontact othercom- 
ponents during the normal operation of the clip applier 
1010. The feed bar 1120 (shown in Fig. 108) is a thin 
member relative to the spindle 1 132 of Fig. 119. In one 
embodiment, thefeed bar 1 1 20 is a thin metallic member. 
In another, the feed bar 1 1 20 is a thin thermoplastic mem- 
ber. The feed bar 1 1 20 is suitable for reciprocation distally 
and proximally relative to the spindle 1 1 32. When the fins 
1119 hook the distal edge of window 1134 of spindle 
1 132, the feed bar 1 120 prevents retraction but not ad- 
vancement of the spindle 1 132. 
[0181] However, given that the spindle 1132 cannot 
retract fully proximally, the pawl 1 146 in the handle por- 
tion (Fig. 120) cannot return to the home or initial position 
relative to the rack 1 1 40 in the handle portion 1 2 of the 
clip applier 1010. Instead, as shown in Fig. 121, the pawl 
1146 will remain in an intermediate position relative to 
the rack 1 140. When thetrigger (not shown) is squeezed, 
pawl 1 146 cannot rotate enough to be free of the rack 
1 140 or move clockwise to reset the pawl 1 146 to the 
home (or at rest position for the next firing of the instru- 
ment as shown in Fig. 120). Thus, the pawl 1146 and 
rack 1 136 lockout the trigger 14 from being squeezed 
and the spindle 1 1 32 cannot move distally to engage the 
driver bar (Fig. 26 and 27) and subsequently the clip ap- 
plier 1 01 0 is unable to close the jaws 1 01 6a, 1 01 6b. The 
surgeon will feel a strong tactile feedback from the trigger 
14 and resistance that the trigger 14 cannot be com- 
pressed toward the handle 1 2 any further, thus signaling 
that the clip applier 1010 needs to be disposed/replaced 
with a new instrument. 

[0182] Turning now to Fig. 122, there is shown a per- 
spective view of a shear pin 1 1 48 for a secondary lockout 
mechanism 1 1 50. The shear pin 1 148 is a generally cy- 
lindrical member having a three-part body 1 1 52 defining 
a first neck portion 1 154 and a second neck portion 1 156. 



The first neck portion and the second neck portion 1 1 54, 
1 156 respectively have a width that is less than a width 
of the body 1 152 and are configured to engage a linkage 
1 1 60. More particularly, trigger 1 1 56 is connected to link- 

5 age 1 1 60, which, in turn, engagesthefirstandthe second 
neck portions 1154 and 1 156 of pin 1 148. 
[0183] Referring now to Fig. 123, there is shown aside 
cross sectional view of the clip applier 1010 having the 
rack 1140 and pawl 1146 locking out the spindle 1132 

10 as described above with the secondary lockout mecha- 
nism 1 1 50. As shown, the trigger 1 1 56 will be prevented 
from advancing the spindle 1 132 distally since the rack 
1 1 40 and the pawl 1 1 46 prevent the spindle 1 1 32 from 
retracting proximally as discussed above. However, in 

15 this embodiment, the instrument 1010 has a secondary 
lockout 1150 to prevent the surgeon from placing too 
much force on the trigger 1156 and the handle 1158 
which could possibly overcome or dislodge the engage- 
ment between the rack 1140 and the pawl 1146, and 

20 move the spindle 1 132 distally. 

[0184] Turning nowto Fig. 124, if a force F1 is placed 
on the trigger 1 156, the trigger 1 156 will move toward 
the handle 1 1 58 to advance the link 1 1 60. The link 1 1 60 
will advance the shear pin 1 148 distally to advance the 

25 spindle 1 1 32 distally by spindle link 1 1 32a. The engage- 
ment between the pawl 1 146 and the rack 1 140 will pre- 
vent the spindle 1 132 from moving distally as discussed 
above. However, now turning to Fig. 125, if a force F2 
(that is greater than the force F1 ) is applied to the trigger 

30 1 156 to further compress the trigger 1 156 which could 
potentially dislodge the engagement between the rack 
1140 and the pawl 1146, the force F2 will break shear 
pin 1 1 48. Thus, the connection between the trigger 1 1 56 
and the spindle 1 1 32 is broken and the link 1 1 60 cannot 

35 advance the spindle link 1 1 32a distally. Thus, a second- 
ary lockout is achieved. 

[0185] It should be understood that the foregoing de- 
scription is only illustrative of the present disclosure. Var- 
ious alternatives and modifications can be devised by 

40 those skilled in the art without departing from the disclo- 
sure. Accordingly, the present disclosure is intended to 
embrace all such alternatives, modifications and varianc- 
es. The embodiments described with reference to the 
attached drawing figures are presented only to demon- 

45 strate certain examples of the disclosure. Other ele- 
ments, steps, methods and techniques that are insub- 
stantially different from those described above and/or in 
the appended claims are also intended to be within the 
scope of the disclosure. 

50 

Claims 

1 . An apparatus for application of surgical clips to body 
55 tissue, which comprises: 

a) a handle portion; 

b) a body extending distally from the handle por- 
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tion and defining a longitudinal axis; 

c) a plurality of surgical clips disposed within the 
body; 

d) a jaw assembly mounted adjacent a distal end 
portion of the body, the jaw assembly including 5 
first and second jaw portions movable between 

a spaced-apart and an approximated position; 

e) a feed bar configured to individually distally 
advance a surgical clip to the jaw assembly while 

the jaw portions are in the spaced apart position; 10 

f) a clip pusher disposed proximal to the plurality 
of clips and configured to bias the plurality of 
clips in a distal manner; 

g) an actuator at least partially disposed within 

the body and longitudinally movable in response is 
to actuation of the handle portion; 

h) a jaw closure member positioned adjacent 
the first and second jaw portions to move the 
jaw portions to the approximated position; 

i) a rack having a plurality of ratchet teeth being 20 
connected to the actuator; 

j) a pawl having at least one tooth configured to 
engage the ratchet teeth, the pawl being biased 
in the handle portion, wherein as the actuator is 
moved longitudinally, the plurality of ratchet 25 
teeth are passed over the pawl, the pawl con- 
figured to prevent inadvertent return of the ac- 
tuator before full actuation of the apparatus; 
k) a bar being disposed in proximity to the feed 
bar, the bar being biased by a spring and lodged so 
between a ceiling and a floor of the clip carrying 
channel, wherein the clip carrying channel in- 
cludes a distal window; and 

wherein as the clip pusher moves distally each time 35 
a clip is released from the apparatus, the clip pusher 
moves the bar distally, and wherein when the bar is 
in substantial alignment with the distal window, the 
bar moves through the distal window to deflect the 
feed bar to a second position, the feed bar in the 40 
second position pre venting the actuator from moving 
proximally thereby manipulating the pawl to be en- 
gaged with the ratchet teeth of the rack, the pawl and 
rack preventing the actuatorfrom longitudinally mov- 
ing. 45 

2. The apparatus of claim 1 , wherein the feed bar has 
a proximal fin, the fin being configured to prevent the 
actuatorfrom moving proximally in the second posi- 
tion. 50 



and having a "U" shape with at least one being con- 
figured to prevent the actuator from moving proxi- 
mally in the second position. 

5. The apparatus of claim 2, wherein the actuator has 
a proximal window, wherein the fin engages with the 
window to prevent the actuator from moving proxi- 
mally in the second position. 

6. The apparatus of claim 1 , wherein the spring and the 
bar are disposed in a channel of the clip pusher with 
the spring being located under the bar. 

7. The apparatus of claim 1 , wherein the bar is a resil- 
ient member. 

8. The apparatus of claim 1 , wherein the rack and the 
pawl are located in the handle. 

9. The apparatus of claim 1, wherein the rack having 
the plurality of ratchet teeth is connected to the han- 
dle portion, and wherein the pawl is connected to the 
actuator. 

10. The apparatus of claim 1 , wherein the distal window 
is located at an end of the clip carrying channel. 

11. The apparatus of claim 1, wherein the pawl is en- 
gaged with the rack, and wherein the pawl and the 
rack prevent the actuatorfrom longitudinally moving 
when there are no clips in the clip carrying channel. 

12. The apparatus of claim 1, wherein the pawl is en- 
gaged with the rack and the pawl and rack prevent 
the actuatorfrom longitudinally moving when there 
are two clips of the plurality of clips in the clip carrying 
channel. 

13. The apparatus of claim 1 , wherein the feed bar is in 
the second position, and wherein the feed bar pre- 
vents the actuator from moving proximally thereby 
manipulating the pawl to be engaged with the teeth 
of the rack in a substantially intermediate position of 
the rack, the pawl and the rack being engaged, the 
engagement thereby preventing the actuator from 
moving longitudinally. 

14. The apparatus of claim 1 , wherein in the second po- 
sition the feed bar is not parallel with the longitudinal 
axis. 



3. The apparatus of claim 1 , wherein the feed bar has 
a pair of proximal fins with at least one being config- 
ured to prevent the actuatorfrom moving proximally 

in the second position. 55 

4. The apparatus of claim 1 , wherein the feed bar has 
a pair of proximal fins with the pair being connected 



15. The apparatus of claim 1, wherein the feed bar 
moves from an initial position to the second position, 
the second position being a position that is deflected 
from the longitudinal axis. 

1 6. An apparatus for application of surgical clips to body 
tissue, which comprises: 
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a) a handle portion; 

b) a body extending distally from the handle por- 
tion and defining a longitudinal axis; 

c) a plurality of surgical clips disposed within the 
body; 5 

d) a jaw assembly mounted adjacent a distal end 
portion of the body, the jaw assembly including 
first and second jaw portions movable between 
a spaced apart and an approximated position; 

e) a feed bar configured to individually distally 10 
advance a surgical clip to the jaw assembly while 

the jaw portions are in the spaced apart position, 
the feed bar having at least one proximal fin; 

f) a clip pusher disposed proximal to the plurality 

of clips and configured to bias the plurality of is 
clips in a distal manner; 

g) an actuator at least partially disposed within 
the body and longitudinally movable in response 
to actuation of the handle portion, the actuator 
having a proximal window; 20 

h) a jaw closure member positioned adjacent 
the first and second jaw portions to move the 
jaw portions to the approximated position; 

i) a rack having a plurality of ratchet teeth being 
connected to said actuator; and 25 
j) a pawl having at least one tooth configured to 
engage the ratchet teeth, the pawl being biased 

in the handle portion, wherein as the actuator is 
moved longitudinally, the plurality of ratchet 
teeth are passed over the pawl, the pawl con- 30 
figured to prevent inadvertent return of the ac- 
tuator before full actuation of the apparatus; 
k) a bar being disposed in proximity to the feed 
bar, the bar being biased by a spring and lodged 
between a ceiling and a floor of a clip carrying 35 
channel, wherein the clip carrying channel in- 
cludes a distal window; 

wherein as the clip pusher moves distally each time 
a clip is released from the apparatus, the clip pusher 40 
moves the bar distally, and wherein when the bar is 
in substantial alignment with the distal window, the 
bar being biased by the spring moves through the 
distal window to deflect the feed bar to a second 
position, the feed bar in the second position having 45 
the proximal fin in engagement with the proximal win- 
dow of the actuator, the engagement of the feed bar 
and the actuator preventing retraction but not ad- 
vancement of the actuator and thereby manipulating 
the pawl to be engaged with the rack in a substan- 50 
tially intermediate position; and 
wherein the pawl and rack prevent the actuatorfrom 
moving longitudinally to thereby lock the actuator. 

17. The apparatus of claim 16, wherein the actuator 55 
comprises a spindle. 

1 8. The apparatus of claim 1 6, wherein thefeed barcom- 



prises at least two proximal fins. 

19. The apparatus of claim 1 6,whereinthefeedbarcom- 
prises at least two proximal fins connected at an end 
to form a "U" shape. 

20. The apparatus of claim 16, wherein the spring is a 
leaf spring, wherein the leaf spring and the bar are 
disposed in a channel located distal of the clip push- 
er, wherein the leaf spring is disposed under the bar 
and configured to bias the bar upwardly relative to 
the floor of the clip carrying channel. 

21. The apparatus of claim 20, wherein the bar has a 
hooked proximal end that engages with a portion of 
the clip pusher in the channel so the bar moves dis- 
tally with the clip pusher. 

22. The apparatus of claim 21, wherein the proximal 
hooked end engages with an aperture on the floor 
to manipulate the lockout bar upwardly relative to 
the floor of the clip carrying channel, and wherein 
when the bar is in alignment with the distal window 
of the clip carrying channel, the proximal hooked end 
engages with an aperture disposed in floor of the clip 
carrying channel. 

23. The apparatus of claim 16, wherein the proximal fin 
rests in the proximal window and does not interfere 
with the movement of the actuator when the actuator 
reciprocates longitudinally during a firing stroke. 

24. An apparatus for application of surgical clips to body 
tissue, which comprises: 

a) a handle portion; 

b) a body extending distally from the handle por- 
tion and defining a longitudinal axis; 

c) a plurality of surgical clips disposed within the 
body; 

d) a jaw assembly mounted adjacent a distal end 
portion of the body, the jaw assembly including 
first and second jaw portions movable between 
a spaced-apart and an approximated position; 

e) a feed bar configured to individually distally 
advance a surgical clip to the jaw assembly while 
the jaw portions are in the spaced apart position; 

f) a clip pusher disposed proximal to the plurality 
of clips and configured to bias the plurality of 
clips in a distal manner; 

g) an actuator at least partially disposed within 
the body and longitudinally movable in response 
to actuation of the handle portion; 

h) a jaw closure member positioned adjacent 
the first and second jaw portions to move the 
jaw portions to the approximated position; 

i) a rack having a plurality of ratchet teeth being 
connected to said actuator; and 
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j) a pawl having at least one tooth configured to 
engage said ratchetteeth, the pawl being biased 
in the handle portion, wherein as the actuator is 
moved longitudinally, the plurality of ratchet 
teeth are passed over the pawl, the pawl con- 
figured to prevent inadvertent return of the ac- 
tuator before full actuation of the apparatus; and 

wherein the clip pusher incrementally moves distally 
each time a clip is released from the apparatus, and 
wherein when the clip pusher reaches a predeter- 
mined distal point in the clip carrying channel, the 
feed bar is deflected to a second position, the feed 
bar in the second position having a portion being in 
engagement with the actuator, the feed bar in the 
second deflected position preventing retraction but 
not advancement of the actuator and thereby ma- 
nipulating the pawl to be engaged with ratchet teeth 
of the rack, the pawl and rack preventing the actuator 
from moving longitudinally to thereby lock the actu- 
ator. 

25. The apparatus of claim 24, wherein the apparatus is 
configured for endoscopic surgical applications. 

26. The apparatus of claim 25, wherein the apparatus 
has the body being configured for bariatric surgery. 

27. The apparatus of claim 24, wherein the body has a 
length of at least thirty centimeters. 

28. An apparatus for application of surgical clips to body 
tissue, which comprises: 

a) a handle portion; 

b) a body extending distally from the handle por- 
tion and defining a longitudinal axis; 

c) a plurality of surgical clips disposed within the 
body; 

d) a jaw assembly mounted adjacent a distal end 
portion of the body, the jaw assembly including 
first and second jaw portions movable between 
a spaced-apart and an approximated position; 

e) a feed bar configured to individually distally 
advance asurgicalcliptothejaw assembly while 
the jaw portions are in the spaced apart position; 

f) a clip pusher disposed proximal to the plurality 
of clips and configured to bias the plurality of 
clips in a distal manner; 

g) an actuator at least partially disposed within 
the body and longitudinally movable in response 
to actuation of the handle portion; 

h) a jaw closure member positioned adjacent 
the first and second jaw portions to move the 
jaw portions to the approximated position; 

i) a rack having a plurality of ratchet teeth being 
connected to said actuator; and 

j) a pawl having at least one tooth configured to 



engage said ratchetteeth, the pawl being biased 
in the handle portion, wherein as the actuator is 
moved longitudinally, the plurality of ratchet 
teeth are passed over the pawl, the pawl con- 
figured to prevent inadvertent return of the ac- 
tuator before full actuation of the apparatus; and 
wherein the clip pusher incrementally moves 
distally each time a clip is released from the ap- 
paratus, and wherein when the clip pusher 
reaches a predetermined distal point in the clip 
carrying channel, the feed bar is deflected to a 
second position, the feed bar in the second po- 
sition having a portion being in engagement with 
the actuator, the feed bar in the second deflected 
position preventing retraction but not advance- 
ment of the actuator and thereby manipulating 
the pawl to be engaged with ratchet teeth of the 
rack, the pawl and rack preventing the actuator 
from moving longitudinally to thereby lock the 
actuator; and 

k) a secondary lockout device configured to 
break a connection between the handle portion 
and the actuator and prevent longitudinal move- 
ment of the actuator in response to actuation of 
the handle portion when a predetermined force 
is applied to the handle portion, the predeter- 
mined force being less than the force required 
to dislodge the ratchet teeth from the pawl. 

29. The apparatus of claim 28, wherein the secondary 
lockout device includes a link connecting the actua- 
tor to the handle and a shear pin connecting the link 
to the actuator. 

30. The apparatus of claim 29, wherein the shear pin is 
generally cylindrical and includes a body having a 
first diameter and a second section having a second 
diameter that is less than the first diameter, wherein 
upon application of the predetermined force the 
shear pin breaks along the second diameter. 
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